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Abstract of a thesis submitted in partial fulfilment of the 
requirements for the Degree of Masters of Natural Resources Management and 
Ecolgocial Engineering 
 
Abstract 
Perception and Attitudes of Landowners Towards Re-establishing 
Native Vegetation on Private Land 
 
by 
Johannes Welsch 
 
Since European settlement began in the middle of 19th Century, New Zealand‟s native woody 
vegetation has been significantly reduced through deforestation to meet the demand for 
agricultural land. The intensification of farming has created greater pressures on the 
ecosystem and increased the need for re-establishing native woody vegetation on farms to 
enhance ecological processes. However, there is no tradition of integrating native woody 
vegetation into farms. Native woody vegetation is often seen to be distinct from the 
productive landscape, and there is typically a separation between remnant native woody 
vegetation and production areas. This study aims to identify opportunities for expanding 
native woody vegetation on private property and the constraints to this happening. This is 
done by studying the characteristics of farms and farmers, and linking these characteristics to 
current and potential areas of native woody vegetation on individual farms using a sample of 
30 landowners in Canterbury, New Zealand. For each farm, a survey was carried out that 
collected information on farm and farmer attributes, and farmer perceptions about the 
importance of environmental issues and native woody vegetation. Each farmer was also asked 
to identify current and potential areas of native woody vegetation on their farm using a map, 
and to describe why the native woody vegetation would be there. Individual farm and farmer 
data is used to create a district map of potential native woody vegetation cover using GIS.  
It was found that landowners‟ behaviour around native woody vegetation on their land is 
clearly influenced by age, income dependency from the farm, property size, education and 
their attitude. Landowners with no economic interest hold more pro-environmental attitudes, 
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are more highly educated, and are interested in increasing the native woody vegetation cover. 
Conversely, with increasing economic interests of landowners, woody vegetation or native 
woody vegetation appears to play an increasingly smaller role on their property and is 
associated with less pro-environmental attitudes, more basic education and land use. 
Respondents‟ land use was mirrored within their economic interests and intensity of pastoral 
farming use. The potential for increase in native woody vegetation is especially found on 
lifestyle blocks or beef & sheep farms with water courses and slopes. Using these results, the 
district-wide potential for re-established and regenerating native woody vegetation could 
ultimately lead to almost three percent additionally across the study area.  
 
Keywords: Environmental stance, land use, native woody vegetation, Waimakariri District, 
New Zealand, farmers, farm factors, farmer characteristics, planting behaviour, exotic woody 
vegetation 
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     Chapter 1 
Introduction 
Loss of native habitat is a growing issue around the world. The ongoing loss is primarily due 
to introduced pests and the clearing of remnant woody vegetation. There is growing 
international anxiety about the continuous decrease of native woody vegetation through 
today‟s ever intensifying agriculture (Landcare Research, 2009; Parliamentary Commissioner 
for the Environment, 2002). Anthropogenic activities have led to a loss of native forests and 
wetlands on a global scale and are a consequence of the growing demand for food, 
intensification of agricultural production, growing population, as well as financial needs of 
farmers are the result of a continuous competition (Fairweather, 1992; Ministry for the 
Environment, 2010a).  
Alarming rates of loss of native biodiversity are found around the world, including New 
Zealand. This has led to the development of the Biodiversity Strategy in 2000 as a response 
to declining native biodiversity (Green & Clarkson, 2005). The aim of this strategy has been 
to preserve existing diversity of indigenous species. Today, a growing message in the 
literature is the importance of protecting not only set-aside or remnant woody vegetation 
areas, but also a diverse range of ecosystems in the agricultural landscape to preserve and 
represent the native diversity (Benjamin, Bouchard, & Domon, 2008; McEachern, 1992; 
Siebert, Toogood, & Knierim, 2006; Thomas et al., 2004; Watkins, Williams, & Lloyd, 
1996). The introduction of exotic biota and foreign agricultural practices have almost 
completely replaced the native woody vegetation in large areas throughout New Zealand 
(McGlone, Anderson, & Holdaway, 1994; Taylor & Smith, 1997). 
In New Zealand, agricultural development has played an important role in the land cover 
change over the past two centuries (MacLeod, Blackwell, Moller, Innes, & Powlesland, 
2008). The landscape has been modified over several phases, each with an increasing impact. 
Developments over the past 50 years include higher stocking rates, increased fertilizer and 
pesticide application, and land conversion to more intensive agricultural production forms 
(from beef & sheep to dairy) (MacLeod & Moller, 2006). This expansion of agricultural 
productive land came at the expense of native woody vegetation (Parliamentary 
Commissioner for the Environment, 2002).  
  2 
This impact is particularly visible on the many plains areas across New Zealand which were 
quickly converted to intensive agricultural use upon settlement (Taylor & Smith, 1997). 
Approximately half the country‟s land area is used for pastoral farming activities, with a 
further 9% devoted to other forms of agriculture and forestry systems such as crops or 
plantations (Ministry for the Environment, 2010a). Only 18% of the area is in native woody 
vegetation, largely found on public conservation estates in the lowlands such as the 
Canterbury Plains (Statistics New Zealand, 2009). Geographically, 48% of native woody 
vegetation is found in the high country, and mostly in conservation areas (>500 m a.s.l.) 
(Norton & Miller, 2000). In contrast to this, the lowland forests in the Plains are classed as 
one of New Zealand‟s threatened ecosystems and habitat (Ministry for the Environment, 
2007). Statistics from the Ministry for the Environment in 2010 indicate that native woody 
vegetation is still decreasing today, although at a reduced speed (Ministry for the 
Environment, 2010a). Protection and conservation of remnant native woody vegetation on 
private land should therefore be seen as an important matter across the agricultural landscape. 
The majority of New Zealand agricultural land has little, if any, native woody vegetation 
component. Native woody vegetation cover is reduced to conservation areas and national 
parks in the high country (Ministry for the Environment, 2010a; Norton, 1999; Soini & 
Aakkula, 2007). Meurk and Swaffield (2000) see New Zealand standing at a critical point. 
The choice is between following the current path of alienating the landscape with exotic 
woody vegetation, which happened consciously or unknowingly in the country‟s historical 
past, or changing direction and incorporating native woody vegetation into the productive 
landscape of New Zealand. 
One of New Zealand‟s intensive agricultural landscapes areas is the Canterbury Plains in the 
South Island, with few remnants of former native woody vegetation (Ministry for the 
Environment, 2010b; Winterbourn & Knox, 2008). Around 75% of Canterbury‟s land area 
has been converted for agricultural production, exotic forestry, roads and settlements 
(Environment Canterbury, 2008). This change has led to decreased viability and survival of 
many endemic and native plants. Furthermore, a continuous protection focus of native woody 
vegetation seems to prevail, instead of an adaptive landscape management strategy to include 
all involved stakeholders (Parliamentary Commissioner for the Environment, 2002). The 
ranges of indigenous ecosystems currently found in Canterbury‟s lowlands are not adequately 
representative for them to be considered functional (Christchurch City Council, 2000). The 
dominance of agriculture and exotic species in the lowlands can lead to potentially 
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irreversible changes that have important consequences for human well-being (Jenkins, 1998; 
Millennium Ecosystem Assessment, 2005), such as sudden shifts in water quality, changes in 
regional climate, or decreased soil quality (Millennium Ecosystem Assessment, 2005). The 
ecological processes on which the productive landscape depends on are becoming degraded 
(Environment Canterbury, 2008). The loss and ongoing degradation of several ecosystem 
processes in the agricultural area is the consequence of historical land development, land use 
practices, and today‟s owner behaviour and management (Jenkins, 1998).  
Farmers are one of the major landowners in the Canterbury Plains, but they represent only a 
minority of the population (Meat & Wool, 2010). Lowland areas are largely used due to its 
fertility and accessibility. Uses range from grasslands, crops and horticulture areas to 
commercial exotic forest plantations (Statistics New Zealand, 2009). Governmental incentive 
schemes to reverse this trend and support an increase of native woody vegetation within the 
productive landscape are available but the increase on a property mostly relies on farmers‟ 
motivation to increase it themselves. In order to encourage landowners to re-plant water ways 
and increase the overall amount of native woody vegetation, it is important to investigate 
their attitudes towards native woody vegetation. International and national research has 
approached the topic of how landowners view their surrounding environment. 
Scientific research and practical field experience provide options for the re-introduction of 
native plants in existing exotic woody vegetation in a structural way so that native plant 
communities can regenerate (Meurk & Swaffield, 2000). Case studies have shown that 
regeneration of indigenous species happens within a productive and functional landscape, 
such as natives growing in the shelter of exotic gorse (Ulex) hedges and active planting of 
indigenous shelter species with exotic deciduous trees (Meurk & Swaffield, 2000). Habitat of 
purely exotic woody vegetation can often be hostile and sterile for natural and native 
regeneration; however, combining native woody vegetation with current exotic species would 
transform the landscape, and result in little loss in production (Dore et al., 2011; Meurk & 
Swaffield, 2000; Swanwick, 2009). Other findings show that indigenous birds are not 
generally dependent on purely native habitat, which provides an option for mixed woody 
vegetation corridors and areas (Meurk & Swaffield, 2000).  
The functional perspective of farmers viewing the land solely as a production resource, 
instead of farmers considering themselves as wider land managers, is prevalent within the 
farming community (Gilg, 2009). Farmers tend to consider production as the only function of 
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agriculture and their property, and do not see ecological functions as important (Junge, 
Lindemann-Matthies, Hunziker, & Schuepbach, 2011). An example may be that “species- 
and structurally rich, semi-natural woody vegetation might be perceived as rather messy (not 
neat) and disordered by the farming population” (Junge et al., 2011, p. 2). However, a small 
group of farmers prefer farmland diversity, especially when it is mixed with woody 
vegetation such as trees, hedgerows and wildflower strips (Junge et al., 2011). Gobster et al. 
(2007) showed that non-farmers were found to be driven by scenic beauty, as opposed to 
farmers, who were driven by the aesthetics of caring, human stewardship, and presence of 
order. The perception of ecology differs widely between farmers and non-farmers (Junge et 
al., 2011). Studies show that non-farmers have a growing positive reaction towards 
biodiversity in agricultural land (Junge et al., 2011; Soini & Aakkula, 2007). Other studies in 
the European Union (EU) have indicated that both farmers and non-farmers perceive the 
major impact of woody vegetation as improving environmental benefits such as fertility, 
habitat, water retention and shelter in agricultural landscape (Hietala-Koivu et al., 1999; 
Tahvanainen et al., 2002). If studies about both groups show that they perceive woody 
vegetation to have an improving impact on ecosystem services, and that “agriculture is facing 
[...] the need to ensure various ecosystem services” (Dore et al., 2011, p. 197), then this 
should be further investigated by starting with landowner attitudes in New Zealand. 
Considering the importance of indigenous habitat on private land to sustain a wide range of 
environmental benefits, the effect at farmers‟ decisions around native woody vegetation and 
habitat is substantial. Farmers‟ attitudes and behaviour around native woody vegetation 
should therefore be explored in more detail. 
 
1.1 Problem Statement 
The growing importance of native woody vegetation for the provision of ecosystem services 
has been the starting point for a global ecosystem assessment (Millennium Ecosystem 
Assessment, 2005). The recognition of its importance in scientific literature is one aspect, but 
the active change to reduce the impact of agricultural land use on ecosystem functions and 
services is another. This is challenged by the continuous intensification of agriculture and 
further reduction of woody vegetation of landowners. The public is partially aware of the 
resulting and increasing problems coming from highly intensive land use (Hughey, Kerr, & 
Cullen, 2008). Knowledge of how different factors influence the presence of native woody 
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vegetation can help to facilitate proper and effective communication between policy makers, 
the public and researchers, and to protect native woody vegetation. This knowledge could 
provide or describe a dialogue to engage with landowners and protect the native flora, as well 
as improve production quality. However, much is still unknown about landowners, and there 
is a need for greater understanding of how landowner, land and land use characteristics 
influence land management and native woody vegetation. In turn, this will help determine 
whether or not it is possible to increase the area of forest and native woody vegetation on 
private land through voluntary measures. 
 
1.2 Research Questions 
Given the problem statement, this study will investigate the following research questions: 
1. What factors influence landowners‟ behaviour towards native woody vegetation? 
2. What is the potential to increase the area of native woody vegetation on individual 
property?  
3. What could be the impact on a District level, if many landowners increase the area of 
native woody vegetation? 
The purpose of the first research question is to determine people‟s attitudes and thoughts in 
relation to native woody vegetation in the rural landscape, and whether or not a positive 
attitude about native woody vegetation has an impact on the amount of native woody 
vegetation on a property. The aim is also to determine what factors influence landowners‟ 
actions in relation to native woody vegetation in the rural landscape. The assumption is that 
landowners‟ perception and attitudes may depend on the use of their land and the amount of 
native woody vegetation on the property.  
The second research question aims to investigate whether or not there is a potential to 
increase the area of forest and native woody vegetation on private land. As such, this study 
will look at woody vegetation patterns of landowners, what locations are perceived to be 
most likely to be used and the potential to increase native woody vegetation. 
The third research question investigates what the impact would be if the locations and woody 
vegetation patterns identified by the respondents are projected onto the Waimakariri District. 
If the results show that there are connections between woody vegetation patterns and 
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landowners‟ attitudes, it could add valuable insights for the protection of exiting woody 
vegetation and the potential to increase native woody vegetation. 
 
1.3 Thesis Organisation  
The second chapter will provide a short review of the literature on theoretical background, 
review measures for environmental stance, as well as farm and farmer factors that influence 
people‟s behaviour. The chapter will conclude with a conceptual model that links the 
reviewed literature with the research questions.  
Chapter 3 introduces the methodology that connects with the conceptual model and how the 
research questions will be answered. The chapter will introduce three environmental stance 
scales, farm factors and farmer characteristics, as well as the way they will be scored and 
scaled in the survey. The research techniques, such as postal questionnaire, and follow-up 
interview will be introduced, as well as the case study area outlined and sample size and 
response rate explained. 
Chapter 4 outlines the results, and analyses the information that was gathered, starting with a 
demographic overview and comparison with Census data, followed by the analysis of woody 
vegetation and individual property types. This base information will be analysed in a 
behaviour model and a potential outlook for the Waimakariri District will be presented in 
relation to woody vegetation patterns and potential.  
Chapter 5 will discuss the main findings; connect back to the conceptual model and to the 
research questions, before highlighting implications and limitations of the study.  
Chapter 6 will conclude the study and provide and outlook for future research. 
  7 
     Chapter 2 
Literature Review 
2.1 Introduction 
In order to address the research questions, this chapter will review the literature related to the 
social-psychological framework around perception and attitudes of people in relation to 
behaviour, as well as the relationship between people, landscapes and the influence of 
attitudes on the natural environment, especially native woody vegetation. This is followed by 
the literature on how people‟s environmental stance can be measured and the range of factors 
that have been found to have an influence on peoples‟ attitudes towards native woody 
vegetation. The chapter concludes with a conceptual model on how people‟s behaviour 
towards native woody vegetation can be studied and how it is influenced by environmental 
stance and other farm and farmer factors. 
 
2.2 Human Behaviour and the Environment 
At present, the scientific community largely agrees on the contribution of human beings to 
the deterioration of the planet‟s environment (Intergovernmental Panel of Climate Change, 
2007; Landcare Research, 2009). The uncertainty lays in how exactly and what role we play 
(people, researchers and politicians) because of this; it is suggested that both mindsets and 
actions have to change (e.g.,UN Collaborative Programme on Reducing Emissions from 
Deforestation and Forest Degradation in Developing Countries, 2008). This new approach on 
the way people think and behave was described by the Brundtland Commission (1987) as 
sustainable and was defined as “... development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs” (Report of the World 
Commission on Environment and Development, 1987, p. 43). This resulted in a range of 
studies in the social science field, that aimed to explore what influences people‟s behaviour in 
regards to the natural environment (Clark, Kotchen, & Moore, 2003; Roberts & Bacon, 
1997), and in particular, the influence attitudes have on people‟s behaviour (Kaiser, Ranney, 
Hartig, & Bowler, 1999; Willis, Stewart, Panuwatwanich, Williams, & Hollingsworth, 2011).  
  8 
Commonly and frequently used within the social science is the theory of planned behaviour 
(TPB) (Ajzen, 1991; Ajzen & Fishbein, 2005). A focal idea of TPB is that the behaviour of 
an individual is based on their intention. This, in reverse, is believed to project one‟s 
motivation or willingness to perform in a certain way. Having said this, it should be 
acknowledged that the ultimate action can only happen if the person is under full control of 
that action. Furthermore, other issues should be considered, like external factors such as 
“availability of requisite opportunities and resources” (Ajzen, 1991, p. 182) and “cultural, 
personal, and situational factors” (Ajzen & Fishbein, 2005, p. 194). This means that people‟s 
behaviour can be influenced by a wide range of factors such as economic, social, cultural, as 
well as historical events and developments. Even more fundamental is the question of 
whether people see themselves as being part of or separate from the environment that 
surrounds them. To explore the question, literature related to planting behaviour, land use and 
farmers will be explored. This includes humans and landscape ecology and human and 
landscape structure. 
 
2.2.1 Humans and Landscape Ecology 
Philosophy in western cultures has discussed the connection between human beings and 
nature since the time of the Greek Empire. The focus in western society shows that 
philosophy seems to see human beings as both a part of, and also separate from, nature 
(Stoffle, Toupal, & Nieves-Zedeno, 2003). Castilla (1993) goes a step further and describes 
humans as being a key element within nature. A part of the discussion on the role of humans 
argues around limitations on places where humans can live. In this case, environmental 
factors were used to explain different social structures such as the arguments which deal with 
the limitation of socio-economic factors that affect people in tropical climate against 
temperate climates (Stoffle et al., 2003). Therefore, the relationship between nature and 
human depends on culture, which is influenced by locations. 
This debate has shifted its focus onto the role of place, which is seen to have a more crucial 
aspect of nature, in particular to look at the human-nature relationship associated with 
cultural landscapes (Casey, 1993; Castilla, 1993; Stoffle et al., 2003). The connection 
between culture and landscape was first described by Nassauer (1995). Her major finding 
shows that “culture changes landscapes and culture is embodied by landscapes” (p. 229); 
therefore they are inter-dependent. The close link of this relationship is described by the term, 
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„landscape ecology‟. Research in this area started in North America by incorporating people 
and their impact on nature (Risser, Karr, & Forman, 1984). This was seen as an integrated 
part of the existing research field, which was mainly concentrated on untouched 
environments and ecosystems until then. This shift was caused by research from Europe 
where human impact was incorporated because it was seen as inevitably connected. The 
following decade showed increasing use and incorporation of human impacts on landscape 
ecology in environmental policy from a cultural point of view in North-America (Caldwell, 
1990; Nassauer, 1995; Naveh, 1991). Within this research period, attributes such as the 
analysis of human behaviour, living space in cultivated and agricultural areas, and perception 
of landscape through human criteria were studied (Forman & Godron, 1986; Risser, 1987; 
Wiens, 1992).  
Despite multiple studies around the ecological functions of the landscape and alternatives to 
extensive use of land, criticisms were raised by Baker (1989) as to why certain changes have 
happened. The focus nevertheless continued “on landscape structure, not on human 
behaviour” (Nassauer, 1995, p. 230). Nassauer (1995) demonstrates “that humans not only 
construct and manage landscapes, they also look at them, and they make decisions based 
upon what they see (and know, and feel)” (p. 230). To illustrate this, the following example 
was modified from Nassauer, which might explain the previous citation in the context of 
riparian woody vegetation and farmer behaviour: the practice of woody vegetation clearing in 
agricultural areas derived from a particular cultural view of the functionality or non-
functionality of riparian woody vegetation. However, when people experienced eutrophic 
water bodies and a decrease of native wildlife in the area, their perception of woody 
vegetation clearing began to change. This could mean that change in public perception and 
cultural values may result in a changed behaviour around woody vegetation structure on 
farmed areas with waterways on property. This change would complete the (feedback) loop 
and possibly result in change in behaviour towards more pro-environmental actions. This 
example aimed to show the strong impact and influence humans can have on the landscape 
and its underlying ecology.  
This literature indicates that human impact on the natural environment is clearly reflected in 
the landscape and that a key driver for the physical appearance of the landscape is human 
actions. 
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2.2.2 Humans and Landscape Structure 
One of the most influential factors on the landscape is the people who live and work with it. 
The ownership of rural agricultural areas is dominated by a small number of farmers who 
influence and shape the countryside. Beyond this stands the larger proportion of population 
from urban areas, who see the landscape as part of their identity and culture (McHenry, 1997; 
Miller, 1995).  
Meeting public expectations about native woody vegetation in the landscape, as well as 
farmers‟ needs, becomes increasingly difficult. The problematic distinction between 
agricultural uses of productive land by farmers and recreational usage, conservation of native 
woody vegetation, and enjoyment of aesthetic beauty by the public has increased over time. 
Growing volume of nature conservation legislation and policies for improved agro-
environmental aim to combine economic production and conservation of nature 
simultaneously (Swagemakers & Wiskerke, 2006; Wilson, 1996). This growing number of 
environmental policies can be interpreted as an indication of change within the perception 
and expectation by urban people and represents a possible shift in the balance of power in 
rural areas towards a more sustainable approach to land use and farming. But the actual 
behaviour and competence on the land lies with the farmers, particularly because of the 
ownership of the land (McHenry, 1997). Therefore, the role that the landowners play seems 
to be vital in understanding and reversing undesired outcomes. 
Studies on the role of farmers on the land showed that one of their main priorities and self-
conception is still the production and provision of food (McHenry, 1997; Wilson, 1992). The 
public is also aware of this, which is rooted in their “respect for traditional land uses” (Gilg, 
2009, p. 80) in the agricultural landscape. Farmers are also aware of the necessity to 
implement more environmental practices, but show a degree of reluctance to change their 
accustomed behaviour (Fleming & Vanclay, 2010; Marra & Zering, 1997).  
The reluctance of farmers to change has been described as a “utilitarian” approach to the 
land, and is described as an attitude in the context of “a primary concern for the practical 
and material value of animals and the natural environment” (Kellert, 1984, p. 213). This 
stands in contrast to urban or public attitudes, which are “naturalistic” attitudes defined as 
“primary interest and affection for wildlife and the outdoors” (Kellert, 1984, p. 213).  
A study of farmers in the Catlins District in relation to attitudes towards native forest 
supports these attitude differences. Results of the study showed that people in the rural setting 
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were found to have “a practical, utilitarian attitude to remnants of natural ecosystems on 
farms” (Wilson, 1992, p. 134). Jay (2004) describes farmers‟ attitudes in New Zealand as 
being mainly utilitarian with a production focus but starting to show increasing positive 
attitudes towards native woody vegetation and indigenous habitat. This indication of positive 
environmental inclination might be a starting point for further exploration into the factors that 
influence people‟s behaviour. 
There seems to be a range of viewpoints, from traditional/productivist to naturalistic, in the 
rural community. This raises the question of what is the underlying environmental 
perceptions and attitude of rural landowners. 
 
2.3 Measuring Environmental Stance 
As the previous section outlined, people‟s attitudes can influence their behaviour. In the 
context of the present study, attitudes are described by the term “environmental stance”, 
which incorporates people‟s perceptions. As Kaltenborn and Bjerke (2002) pointed out, when 
looking at perception, attitudes should also be looked at due to their underlying importance. 
While those two terms seem to be similar, they are not the same. Perception is defined as “an 
impression based on what you know about something” (Environment Protection Authority, 
1994). While perception seems to be a more general concept for environmental attitudes, 
defining attitudes is more difficult but can be described as “a mode or way of thinking about 
something. Influenced by knowledge which determines level of significance placed on 
something” (Environment Protection Authority, 1994). Nemec (1997) aims to clarify the 
relationship between perceptions and attitudes by using native bush as an example (Figure 
2-1).  
 
 
Figure 2-1: Perception-attitude relationship (modified from: Nemec, 1997) 
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Besides the relationship between attitudes and perception, both are part of a wider construct 
that interrelates with values, and ultimately with people‟s behaviour. Figure 2-2 shows that a 
person‟s attitude/perception towards the environment depends on their knowledge and beliefs 
(cognitive component) as well as their emotional reactions and feelings (affective 
component) in regards to the environment. These components together build and shape the 
basis for an individual and their intentions to act in a certain way (behavioural component) 
(McDaniel & Gates, 1991 cited in Nemec, 1997). 
 
 
Figure 2-2: Relationship between environmental stance and behaviour (modified 
from McDaniel & Gates, 1991, cited in Nemec, 1997) 
 
The construct in Figure 2-2 shows several parts to the approach around environmental stance, 
its influence and potential effect on behaviour. This suggests looking at how environmental 
stance has been explored, to use the most suitable and effective way for further exploration of 
the thesis topic. Finding an answer to the question on how environmental stance can be 
measured and what attitudes landowners have towards the environment or certain ecological 
issues has been approached for several decades. While reviewing the literature, two major 
approaches are found to prevail. The first one is a qualitative approach. Due to the research 
question and the aim of this study, qualitative measures would provide only part of the 
answer to the research questions in terms of “why” and “how”. The second approach is 
quantitative. The purpose of the study is to determine relationships and cause/effect, and this 
is better answered by a quantitative approach, that aims to answer the question “what”. The 
quantitative approach uses numerical response information for statistical analysis. The aim of 
the quantitative approach in this study is to classify, rank or score participants‟ attitudes in a 
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way that enables an empirical analysis. Therefore, the following section will introduce 
several, explain their use, and discuss their usefulness. 
Quantitative assessment revolving around the generic scales aims to understand people‟s 
perception (or rather, the paradigms around humans), and their relation to the natural 
environment. This type of research started in the late 1960‟s and early 1970‟s with Kuhn 
(1962, as cited in Kilbourne, Beckmann, & Thelen, 2002), who focused on scientific 
paradigms. This was followed by the Dominant Social Paradigm (DSP) developed by Pirages 
and Ehrlichs (1974, as cited in Kilbourne et al., 2002). The DSP approach used a set of 15 
questions with a seven-point Likert scale, from strongly agree (5) to strongly disagree (1), 
with questions grouped into three dimensions; statements on political, technological and 
economic attitudes were used and correlated with environmental concern to asses people‟s 
social paradigm. However, criticism of this approach emerged around the problem of it not 
being able to be applied practically, with little to no empirical data analysis of the DSP, and a 
failure to “provide an adequate conceptualization of their respective constructs” (Kilbourne 
et al., 2002, p. 193). 
Out of this criticism of the DSP, the New Environmental Paradigm was born, a concept 
which was developed in the late 1970‟s to measure people‟s attitudes towards the 
environment and advanced to become a way of quantifying changes in people‟s philosophy 
of life (Daily, 1997; Dunlap & Van Liere, 1978; Dunlap, Van Liere, Mertig, & Jones, 2000; 
Dunlap, Van Liere, Mertig, & Jones, 2002). This measure used 12 statements ranked on a 
five-point Likert scale, from strongly agree (5), undecided (3), to strongly disagree (1). 
However, growing public awareness about ecology meant changing from simply 
environmental to a more ecological paradigm, and adapting the New Environmental 
Paradigm scale to be able to capture the attitudes of society and individuals. The result of this 
further development was the New Ecological Paradigm (NEP), which incorporated the 
dimension of an ecological world view, balanced between pro- and non-ecological topics and 
stayed away from outdated terminologies (Dunlap et al., 2000). 
The NEP scale uses 15 statements and are scored on five-point Likert scale from strongly 
disagree (1) to strongly agree (5). The response of each participant is summed up to create an 
overall NEP score. Odd numbered questions in the survey are worded in a negative way 
(strongly disagree) so those scores (strongly agree) were reversed to correspond to even 
numbered questions. The final scores range between 15 and 75 points, which are traditionally 
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interpreted based on three paradigms of the scale: anti-ecological (15-47), mid-ecological 
(48-60), and pro-ecological (61-75) (Environment Protection Authority, 1994, 2000). 
The NEP scale has been criticised for its broad questions and its unsuitability for people with 
high levels of education or expertise to measure their relationship to the surrounding 
environment (Ajzen & Fishbein, 2005). More general criticism revolves around its 
dimensionality. While some criticise its uni-dimensionality (Kaltenborn, Bjerke, & Strumse, 
1998), others argue against this based on the large number of questions that prevents any uni-
dimensionality (Dunlap et al., 2000). International studies found that the greater number of 
statements actually provided consistency of results and strengthened its ability to measure 
people‟s ecological paradigm (Dunlap & Jones, 2003; Dunlap et al., 2002).  
Another more general approach to explore or report individuals‟ and societies‟ environmental 
perception is the Stress-Response (SR) model developed in the late 70‟s by Rapport and 
Friend (1979 cited in Rapport, 1998). The SR model focuses on human intervention in the 
environment (stress) and the resulting change in environment (response) on an interpretative 
level. The model tries to find one-to-one linkages between particular stresses, environmental 
changes, and societal responses. Aiming to tie specific stresses to changes in environment 
and society on a one-to one basis made this model difficult and unrealistic to apply (FAO, 
1999). Further development by the Organization for Economic Cooperation and 
Development (OECD) created the Pressure-State-Response (PSR) framework, which was 
designed to report human activities that put pressure on the environment which impacts the 
quantity and quality of the resource (state of the resource) (OECD, 1997). The state and the 
pressures are then addressed in the response, which aims to change, minimise or stop the 
pressures on the natural resource to avoid unwanted results. Each statement is ranked on a 
five-point Likert scale, from strongly agree (5) to strongly disagree (1). Compared to the SR 
model, the PSR framework does not attempt to specify the nature or form of the interactions 
between human activities and the state of the environment (FAO, 1999). The PSR framework 
avoids approaching the direct inter-linkage between action and the condition of the 
environment, and instead describes and aims to quantify the environment through ongoing 
revision and adaptation to individual users (Hughey, Kerr, & Cullen, 2002; OECD, 1996).  
The challenge for all PSR frameworks is to have the right set of indicators to gather good 
data, set targets, consider different values, places, circumstances, and be open to continuous 
adaptation. There is a worldwide approach and effort to develop indicator sets for a range of 
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situations, and generally well defined and clarified sets have evolved (Department for 
Environment, 2009; Ministry for the Environment, 2001, 2009a). However, in the context of 
the environment, there are very few indicators that address the native or endemic 
environment in depth (Ministry for the Environment, 2009a). General environmental 
indicators do not appropriately address the topic of native woody in New Zealand. Even if 
specific native plants or animals, for example, are addressed, the focus stays with only them 
and does not address the wider community in an agricultural area (Ministry for the 
Environment, 2000, 2007, 2009b). Therefore, understanding and using the right indicators is 
a core principle when using PSR framework. 
Another approach to explore people‟s attitudes seems to be based on an extensive literature 
review followed by a development of an individual framework that suits the research aim 
(Benjamin et al., 2008; Seabrook, McAlpine, & Fensham, 2008). One example of such a 
topic-specific approach is an investigation into what influences landowners to keep trees on 
their property study (Seabrook et al., 2008). This study uses a framework based on „five 
pillars‟, economic, woody vegetation management, attachment, demographic and cultural 
values. It should be pointed out that a topic such as „trees on the property‟ can be complex 
due to local differences in topography or climate and the historical influence on the land and 
its use. This makes it difficult to generalise the results for a larger region or countries, 
especially with varying locations and external circumstances. 
As the framework of Seabrook et al., (2008), there are a number of factors that are believed to 
influence people‟s environment including stance and behaviour. Therefore, the next section 
will investigate the findings from the literature and identify recurring factors in relation to 
environmental attitudes and actions. 
 
2.4 The Relationship between Environmental Stance and 
Behaviour  
Research has shown that environment-friendly and pro-environmental behaviour has become 
present in all facets of life (Castro, 2006). Fishbein and Ajzen (1975) hypothesised that 
attitudes are a first step towards behaviour. Following this logic, one could assume that a 
positive attitude would lead to pro-environmental behaviour. However, this was not 
consistently found in people‟s behaviour towards the environment (Herzon & Mikk, 2007). 
Consequently, research has started to explore the relationship between people‟s attitudes and 
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resulting behaviour within the margins of a certain setting, and considering external 
influences on psychological processes (Brush, Chenoweth, & Barman, 2000; Corraliza & 
Berenguer, 2000). Studies have shown that land characteristics and land management seem to 
play a role in a landowners‟ inclination and/or actions towards the natural environment 
(Benjamin et al., 2008; Cocklin & Doorman, 1994; Gilg, 2009; Jay, 2005; Olenick, Kreuter, 
& Conner, 2005; Wilson, 1997). Hence, the literature review in this section explores the 
factors that have been found to influence landowners‟ environmental attitudes and, 
potentially, their behaviour regarding native woody vegetation. 
Property size was found to be an influencing factor on people‟s actions in regards to the 
presence of native woody vegetation. Studies that looked at farm size and woody vegetation 
have found that smaller properties (<200 ha) are less likely to increase the area of woody 
vegetation (Olenick et al., 2005; Wilson, 1992). One of the reasons for this is that small 
property owners believe that their land is too small to make a difference. Siebert et al. (2010) 
found that even traditional farmers, with large properties (>450 ha) and a strong production 
focus would be willing to drop between 5-10% of their land to regenerate or be planted. 
Another factor found by Watkins et al. (1996), to be one of the driving forces behind land use 
and farming attitude, especially in relation to native woody vegetation on the land, was 
related to economics. The study found that regenerating native bush does not provide an 
economic return, and is not a desired feature if it covers too much of the land. This negative 
attitude was also supported by Gray (1998), who found that a range of costs including long-
term commitment, time, energy, financial cost, and the loss of flexibility were key factors. 
Other factors that influence economic performance are farm size, production diversity, and 
the benefits derived from production (Siebert et al., 2010). 
An option for increasing economic benefits to farmers from woody vegetation was reported 
by Gilg (2009), who found that people would be willing to pay farmers to use their land in a 
more environmentally friendly way. Another incentive is a carbon emissions policy (Gilg, 
2009). A carbon trading scheme might be a way of providing economic incentives for 
farmers to allow or re-establish native woody vegetation (Olenick et al., 2005). So far, it 
seems that farmers in New Zealand are not thinking about tree planting yet, or that they are 
not aware that there are economic incentives, such as the Afforestation Grant Scheme (AGS) 
(Ministry of Agriculture and Forestry, 2010).  
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In contrast, where economic factors were not important, farmers show some commitment to 
re-introduce woody vegetation, preferably on field edges and along streams (Erickson, Ryan, 
& De Young, 2002). This includes sustainable farmers in developed countries and low 
income earners in developing countries (Arjunan, Holmes, Puyravaud, & Davidar, 2006; 
Comer, Ekanem, Muhammad, Singh, & Tegegne, 1999; Jenkins, 1998; McDowell & Sparks, 
1989; Seabrook et al., 2008; Watkins et al., 1996; Wilson, 1992). 
Native woody vegetation on farms in Canterbury is still difficult to find (personal 
observation, 2010). Some studies indicated that areas with difficult topography like steep 
hillsides and shaded areas are more likely to have native woody vegetation (Wilson, 1992). 
Others have added low soil quality and harsh meteorological characteristics and conditions to 
be factors that make the land marginal for production and more likely to be used for 
regeneration (Blackstock, Ingram, Burton, Brown, & Slee, 2010). But the availability of land 
does not mean that it is actually suitable for re-establishing native habitat (Siebert et al., 
2010). The amount of woody vegetation on the land varies, particularly with the property 
size; but the larger the section, the stronger the effect, and higher the percentage of native 
woody vegetation potential (Jay, 2005; Seabrook et al., 2008).  
A major factor that seems to influence people negatively towards native woody vegetation is 
the loss of control, especially if land is put under some type of conservation restriction. The 
potential for losing control over land use, if an area of native forest on the property is 
considered to have conservation values, is a difficult issue for landowners (Cocklin & 
Doorman, 1994; O'Leary, McCormack, & Clinch, 2000; Siebert et al., 2010; Watkins et al., 
1996). This fear is compounded by bureaucracy and financial effects to a landowner if 
conservation is implemented (Cocklin & Doorman, 1994). McHenry (1997) argued that 
forest conservation should provide direct benefits for both famers and society. 
Opposition to change the land use found in a study on the East Coast in New Zealand, where 
land use change (from agriculture to forestry, or pasture to forestry) on a landscape scale was 
seen as an historical process which would affect the whole community (Wall & Cocklin, 
1996). Typical fears that were named are the provision of livelihoods, depopulation, 
decreasing of social services, raising unemployment, and the reduction of life quality (Wall & 
Cocklin, 1996). Such large-scale changes can be contentious issues within rural communities, 
especially when changing local attitudes are required (O'Leary et al., 2000). 
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At the same time, positive attitudes towards the environment by individuals and landowners 
were closely related to the protection of the environment, especially based on intrinsic values 
such as aesthetics and personal pleasure (Benjamin et al., 2008; Greiner, Patterson, & Miller, 
2009). More abstract issues that contributed to positive attitudes of landowners towards re-
establishing native woody vegetation were the awareness of soil erosion, top soil loss, water 
for irrigation, insect pesticides, drought, water pollution, and pesticide contamination (Blesh 
& Barrett, 2006).  
Determining the factors that influence farmers‟ attitudes or behaviour can also be done by 
looking at the sources of information on planting and native woody vegetation, such as 
neighbours, farm advisors, and magazines. Jenkins (1998) has shown that availability of 
information and land management groups are key factors for the maintenance and 
regeneration of native woody vegetation. While Wilson (1996) concluded that farmers were 
not measurably influenced by the opinions of their neighbours. Overall, a number of studies 
have found that farm advisors seem to be an important source of information and influence 
on landowners behaviour on the farm (Barnes, Willock, Hall, & Toma, 2009; Blesh & 
Barrett, 2006).  
Owner characteristics have proven to be important factors in determining people‟s 
environmental stance and behaviour in studies ranging from Australia, Europe and the USA 
(Comer et al., 1999; Seabrook et al., 2008; Siebert et al., 2010). Influential characteristics in 
these studies were age, education, ownership type, and training. Wilson (1992) reported 
mature age and higher education to be good indicators for positive native woody vegetation 
attitudes. Jay (2005) and Siebert et al. (2010), in contrast, found demographic factors, such as 
age or education, to be unrelated to native woody vegetation attitudes. Older aged people may 
place importance on generating enough revenue for retirement, instead of investing into the 
future of the farm business (Comer et al., 1999). Education and associated knowledge created 
greater awareness and was found to lead to more sustainable farming practices (Comer et al., 
1999).  
Another aspect of owner characteristics is “cultural factors”, in relation to native woody 
vegetation. This refers to a number of studies that highlighted aspects such as aesthetics, 
option for bird watching, and the increase in property value through present native woody 
vegetation (Herzon & Mikk, 2007; Jay, 2001; Seabrook et al., 2008; Wilson, 1992).  
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2.5 Conceptual Model 
The review of the literature seems to group the variety of factors that influences people‟s 
behaviour towards the environment and native woody vegetation into two areas: farm 
characteristics and farmer characteristics in the broadest sense (Figure 2-3). These factors 
form the basis for developing a conceptual model for the study.  
 
Figure 2-3: Summary of factors influencing farmer’s behaviour  
 
The importance of native woody vegetation for the environment, and ultimately for farmers, 
is generally understood. Consequently, it is essential to understand the motivation and 
underlying attitudes of farmers towards the environment and native woody vegetation. This 
study explores the characteristics of individual farmers and farms, in terms of presence of 
native woody vegetation. To improve understanding, the farm and farmer characteristics from 
the summary of influencing factors in Figure 2-3 need to be explored, to be able to generate a 
clearer picture of the situation around native woody vegetation on private land. To achieve 
this aim, the author proposes a new conceptual model (Figure 2-4). Farm and farmer 
characteristics including environmental stance (Figure 2-3) interact and influence the 
behaviour of an individual. External influence can partially be found in „biological‟ factors, 
such as topography. These factors work together and influence people‟s behaviour and 
Farm characteristics 
• Property size 
• Income derived from the land 
• Land use type 
• Land use diversity 
• Vegetation benefits 
• Shelter for lifestock 
• Erosion prevention 
• Income 
• Landcover 
• Habitat 
• Visually attractive 
• Value of property 
Farmer characteristics 
• Demographics 
• Age 
• Education 
• Training 
• Ethnicity 
• Ownership 
• Attachement  
• Time 
• Generations 
• Member in organisation 
• Information source 
• Control over land 
• Cultural values 
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current „view‟ of their land. This individual point of view and behaviour will ultimately have 
some effect on the whole District. 
  
Figure 2-4: Conceptual model of landowner behaviour 
 
The conceptual model provides a framework within which to address the overall research aim 
of this study: to investigate whether it is possible to increase the area of forest and native 
woody vegetation on private land through voluntary measures. Native woody vegetation was 
chosen as the objective because it represents a part of the landscape without obvious benefits 
to landowners, particularly farmers. To do this study, firstly, landowner and land 
characteristics will be assessed, and a range of factors that influence farmers‟ attitudes and 
behaviours towards native woody vegetation on their land will be explored. This task will be 
achieved by using environmental stance measures in combination with farm factors and 
farmer characteristics to model farmer behaviour. For this task, data on individual landowners 
and on their properties are required. Secondly, the future planting behaviour of landowners 
will be explored. This will be achieved by analysing data collected from landowners 
regarding their projections of the potential for native re- vegetation on their properties. 
Finally, the property-level potential for native re- vegetation described in the previous step 
will be spatially projected across the District to evaluate possible broad-scale impacts.  
The next chapter introduces the methodology for this study. The approach is framed through 
the conceptual model (Figure 2-4), and aims to answer the research questions of the study. 
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     Chapter 3 
Methodology 
3.1 Introduction 
This chapter introduces the methodology used to address the three research questions outlined 
in Chapter 1, in which the aim was to investigate the possibility of increasing native woody 
vegetation on private land. The chapter starts with the reasoning for the selection of the 
Waimakariri District and the location, and is followed by the introduction of the method used 
for each research question.  
The first research question on the influence of factors on planting behaviour was addressed 
by outlining the explored factors, characteristics and scales around the farm and farmer. This 
was followed by a step-wise selection process and analysis of factors for a regression model 
that aimed to explain planting behaviour of respondents. The second research question was 
based on the survey results and the interview responses on the property. The focus lay on the 
spatial distribution, types, and amounts of existing and potential future woody vegetation on 
the sampled properties. The third research question was addressed by using the previous 
spatial data and projecting it onto all the land users in the Waimakariri District. A potential 
for native woody vegetation cover was estimated out of this.  
The chapter concludes with the outline of the study area, establishment of sample size, and a 
quick discussion of the response rate. 
 
3.2 Data Analysis 
The returned questionnaires were first checked for their completeness during the personal 
interview to ensure the quality of the response. Once the data collection was completed, 
response data were entered into a spreadsheet for subsequent analyses. All statistical analyses 
were carried out with the Statistical Package for Social Science Version 17.0 (SPSS, IBM). 
The qualitative questions from the interview were assessed by looking for response patterns 
that provide indications for future planting behaviour. 
The first research question: “What factors influence landowners‟ behaviour towards native 
woody vegetation?” To address this question with the collected survey data, planting 
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behaviour was modelled against explanatory variables from the behaviour-influence 
framework. To do this, a multiple linear regression analysis was carried out, where farm 
factors and farmer characteristics (including mean environmental stance scores) of 
respondents were regressed against the relative amount of woody vegetation cover change on 
the properties. A step-wise selection procedure was used to determine best regression model 
containing the set of explanatory variables that were not correlated with each other, but most 
significantly related to the relative amount of woody vegetation cover. 
The second research question: “What is the potential to increase the area of native woody 
vegetation on individual property?” This question was addressed by using the information 
gathered in the interview relating to the spatial distribution, types, and amounts of existing 
and potential future woody vegetation on the sampled properties. The digitised maps of each 
individual property were used to explore the potential for native re- vegetation for each 
property. Questions from the survey were also used to explore reasons for the woody 
vegetation patterns on the property, specifically the patterns of use and non-use of available 
areas, as well as to investigate the intentions in relation to re- vegetation in the next five 
years.  
Another objectives of this research question is to determine if farm and farmer characteristics 
including environmental stance measures, can be used to predict planting behaviour. To do 
this, multiple linear regression analyses is used to model the percentage change in vegetated 
area on the properties due to future planting, against a range of explanatory variables  
The third research question: “What could be the impact on a District level, if many 
landowners increase the area of native woody vegetation?” This question was addressed by 
using the previous analysed data and the digitisation of the property, including woody 
vegetation information from the respondents. This was done by illustrating the potential for 
native woody re- vegetation across the District and carried out using ArcGIS 10.  
3.3 Environmental Stance 
Based on the literature review, two options seemed to stand out with regards to measuring 
environmental stance. The first quantitative measure is the New Ecological Paradigm (NEP) 
(Dunlap et al., 2002), exploring a more general point of view about humans within the 
environment. The second option is using a part of the Pressure-State-Response (PSR) 
framework, an internationally used model to report on the environment to the OECD (FAO, 
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1999; OECD, 1996). However, as the literature review summary indicated, there is a lack of a 
more topic-specific measure that addresses the particular issues around native woody 
vegetation. The latter part of this section will therefore explain and present a third scale called 
the Woody vegetation Benefit Score (VBS), which was created specifically for this study, and 
was based and informed by the literature. It aimed to directly address the production and 
naturalist benefits of native woody vegetation.  
 
3.3.1 New Ecological Paradigm (NEP) 
The NEP scale of Dunlap et al., (2002) was used which consists of 15 statements (Figure 
3-1). The structure of the statements are alternated in their phrasing from positive to negative 
and, therefore, is reverse scoring, necessary for even numbered questions to generate the total 
score. All statements are scored on a five-point Likert scale from strongly disagree (1), 
neutral (3) to strongly agree (5). The NEP in its standard from has a sixth column for the 
option “don‟t know”. In this study, “don‟t know” will be scored as “neutral” (3). The scores 
for all statement will be summed up to derive the individual total environmental stance score 
(Key Research & Marketing Ltd and Eclectic Energy, 2000; New South Wales Environment 
Protection Authority & Taverner Research Company, 1997). 
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Figure 3-1: NEP statements and scoring 
 Strongly 
Agree 
Mildly 
Agree 
Unsure 
Mildly 
Disagree 
Strongly 
Disagree 
Don’t 
Know 
We are approaching the limit of the number of 
people the earth can support 
□ □ □ □ □ □ 
Humans have the right to modify the natural 
environment to suit their needs 
□ □ □ □ □ □ 
When humans interfere with nature it often 
produces disastrous consequences 
□ □ □ □ □ □ 
Human ingenuity will ensure that we do NOT 
make the earth un-liveable 
□ □ □ □ □ □ 
Humans are severely abusing the environment □ □ □ □ □ □ 
The earth has plenty of natural resources if we 
just learn how to develop them 
□ □ □ □ □ □ 
Plants and animals have as much right as 
humans to exist  
□ □ □ □ □ □ 
The balance of nature is strong enough to cope 
with the impacts of modern industrial nations 
□ □ □ □ □ □ 
Despite our special abilities humans are still 
subject to the laws of nature 
□ □ □ □ □ □ 
The so-called "ecological crisis" facing 
humankind has been greatly exaggerated 
□ □ □ □ □ □ 
The earth is like a spaceship with very limited 
room and resources 
□ □ □ □ □ □ 
Humans were meant to rule over the rest of 
nature 
□ □ □ □ □ □ 
The balance of nature is very delicate and 
easily upset 
□ □ □ □ □ □ 
Humans will eventually learn enough about 
how nature works to be able to control it 
□ □ □ □ □ □ 
If things continue on their present course, we 
will soon experience a major ecological 
catastrophe 
□ □ □ □ □ □ 
 
In this study, a mean score is required for comparability, so the total score is divided by the 
number of questions. This scale will provide the first of three environmental stance scores 
that are used in the research.  
 
3.3.2 Pressure-State-Response (PSR) Model 
As discussed in the literature review, another approach to quantitatively measure 
environmental attitude is the PSR framework (OECD, 1996). This study will focus on only 
one part of the framework: the perception of people on the state of the natural environment. 
In this study, this is addressed through questions about the condition of the environment in 
Canterbury and native woody vegetation.  
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The questions on perceived state of the natural environment were addressed by asking 
participants to „indicate‟ their opinion about the condition of four native landscapes three 
native woody vegetation attributes and one typical farming attribute in Canterbury. The four 
landscapes were: native forest, riparian woody vegetation, native woody vegetation on public 
land, and native woody vegetation on private land. These were chosen based on the focus of 
this study around native woody vegetation and location. The three native woody vegetation 
attributes were: native woody vegetation viability, diversity of native plants, wildlife habitat, 
and the farming attribute was the productivity of agricultural land. These attributes are linked 
back to the literature review and the behaviour influence framework (Figure 2-3). 
Respondents were asked to indicate their opinion on a five-point Likert scale ranging from 
very bad (1) to very good (5) (Figure 3-2). The individual respondent will receive an 
individual mean score based on their environmental perception in regards to the perceived 
condition. A more detailed definition of the terms in this scale was provided in the survey, 
and contained the following definitions:  
Very good:  Far exceeds what is needed to maintain area, function and/or form. 
Good:  Exceeds what is needed to maintain area, function and/or form. 
Adequate: Barely meets what is needed to maintain its function, and is static in terms of 
area and/or condition. 
Bad: Does not meet what is required to maintain its function, and decreasing slowly 
in size and condition. 
Very bad: Is not at all able to maintain its function, rapid decreasing size, and in poor 
condition. 
 
The condition of Canterbury’s... 
Very 
good 
Good Adequate Bad Very bad 
Native forest is □ □ □ □ □ 
River bank woody vegetation is □ □ □ □ □ 
Native woody vegetation on public 
land is 
□ □ □ □ □ 
Native woody vegetation on private 
land is 
□ □ □ □ □ 
Native woody vegetation viability is □ □ □ □ □ 
Diversity of native plants is  □ □ □ □ □ 
Agricultural land productivity is □ □ □ □ □ 
Wildlife habitat is □ □ □ □ □ 
Figure 3-2: Condition of four landscapes and four attributes 
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This scale was modified from other studies based on the lack of appropriate indicators for this 
specific topic. Therefore, a balance between attributes and landscapes was chosen. Following 
the previous two established scales (NEP, PSR), the next and third scale is a topic-specific 
scale developed to approach people‟s attitudes in regards to benefits of native woody 
vegetation on their land. 
 
3.3.3 Woody vegetation Benefit Score (VBS) 
In order to address the inability of the NEP and PSR models to explain planting behaviour of 
landowners, a new scale called the VBS was created. It uses the particular benefits that native 
woody vegetation could provide if present on the property, which is based on studies within 
the field of people‟s attitudes and influences on behaviour. This scale is based on earlier 
research that indicated a number of the used benefits in the scale which are included in farm 
and farmer characteristics (Figure 2-3), particularly, woody vegetation benefits and cultural 
values (Jay, 2005; Seabrook et al., 2008). The VBS scale consists of five production and five 
naturalist viewpoints which were informed through the literature. The production factors are: 
shelter for crops, shelter for stock, soil erosion, land cover, income source. The naturalist 
factors are: habitat for native wildlife, heritage, education value, aesthetics, and an increase of 
property value. All ten factors were ranked on a five-point Likert scale from strongly disagree 
(1) to strongly agree (5). The individual respondent will receive an individual mean score 
based on his environmental stance regarding woody vegetation benefits (Figure 3-3). 
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Benefit of native woody vegetation is that 
it..... 
Strongly 
agree 
Agree 
Neither 
agree 
nor 
disagree 
Disagree 
Strongly 
disagree 
Provides shelter for livestock □ □ □ □ □ 
Prevents soil erosion by wind/water □ □ □ □ □ 
Is visually attractive □ □ □ □ □ 
Covers unproductive land □ □ □ □ □ 
Increases the financial values of my 
property 
□ □ □ □ □ 
Has scientific/educational value □ □ □ □ □ 
Is national heritage □ □ □ □ □ 
Is a source of income □ □ □ □ □ 
Provides habitat for native wildlife □ □ □ □ □ 
Shelters crops □ □ □ □ □ 
Figure 3-3: VBS statements and scoring 
 
All three environmental stance scores that were previously introduced will be tabulated by 
analysing mean scores and ranked on a five-point Likert scale.  
 
3.4 Farm Factors and Farmer Characteristics 
In relation to the earlier outline of the questionnaire, this section describes the individual 
variables that will be investigated in the survey. The scale and grouping of the possible 
response options is based on the reviewed literature to allow cross-comparison with other 
studies. The following specified variables are part of the behaviour influence framework 
(Figure 2-3) which fed into the conceptual model (Figure 2-4). 
3.4.1 Property Characteristics 
The ability of landowners to modify their properties with respect to land uses or other 
property characteristics, such as topography or availability of water, will likely depend on the 
property location itself and the economic parameters of the land and the farmer. Therefore, 
characteristics such as land use, property size, and income derived from the land were 
considered to be important variables (Table 3-1). 
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Table 3-1: Questions on property characteristics and scale 
Variable 
Main land use (1,beef; 2, sheep; 3, dairy; 4, cropping; 5, horticulture; 6, 
forest plantation; 7, other) 
Share of income from the property 
Type of ownership (1,single owner; 2,company; 3, family farming; 4, 
other) 
Property size 
Number of land uses on property  
 
3.4.2 Farm Factors, Woody Vegetation Use and Management 
This category comprises several factors aimed at extending the basic knowledge of the farmer 
and the farm by adding more insight into their self-evaluated knowledge of typical farming 
and woody vegetation related topics, perceived damages to native woody vegetation and 
landscapes, and the perceived effectiveness of eight different restoration approaches for 
riparian areas and/or slopes. 
Respondents were first asked to self-assess their knowledge on six issues on a five-point 
Likert scale from very good (5) to none (1) (Figure 3-4). This was used to gain a general 
understanding of participants and their opinion about themselves with topic related issues. 
 
I have a good understanding of … 
Very 
good 
Good Adequate Minimal None 
Wind erosion processes and prevention □ □ □ □ □ 
Water erosion processes and prevention □ □ □ □ □ 
Wildlife habitat needs □ □ □ □ □ 
Effects of windbreaks on stock and/or crops □ □ □ □ □ 
Scientific use of native plants □ □ □ □ □ 
The income potential from native trees □ □ □ □ □ 
Figure 3-4: Question on self-evaluated knowledge and scale 
The next question aimed to explore perceived damages to four native landscapes and four 
native woody vegetation attributes (Figure 3-5). Respondents were ask to tick the three main 
causes of damage (top) for each of the eight attributes or landscapes on the left. 
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Native forest  □ □ □ □ □ □ □ □ □ □ □ □ 
River bank woody vegetation  □ □ □ □ □ □ □ □ □ □ □ □ 
Native woody vegetation on 
private land  
□ □ □ □ □ □ □ □ □ □ □ □ 
Native woody vegetation viability □ □ □ □ □ □ □ □ □ □ □ □ 
Diversity of native plants  □ □ □ □ □ □ □ □ □ □ □ □ 
Productivity of agricultural land  □ □ □ □ □ □ □ □ □ □ □ □ 
Quality of wildlife habitat  □ □ □ □ □ □ □ □ □ □ □ □ 
Native woody vegetation on public 
land  
□ □ □ □ □ □ □ □ □ □ □ □ 
Figure 3-5: Cause-damage relationship question on woody vegetation 
The last portion of this section of the survey introduced a set of questions that explored the 
perceived effectiveness of eight different restoration approaches for slope and riparian areas 
(Table 3-2). This set of questions was presented on a continuous scale from very ineffective 
(0%) to very effective (100%). 
Table 3-2: Effectivness ranking of management approaches for slope or riparian 
restoration 
 
Very  
Effective 
   
Very 
Ineffective 
 100%  75% 50% 25% 0% 
No management of remnant 
woody vegetation (Leave it 
alone) 
    
    
 
Subsidies for restoration 
    
    
 
Fencing 
 
   
    
 
Replanting with natives 
    
    
 
Diversification of woody 
vegetation 
    
    
 
Pest and weed control 
    
    
 
Creating partnerships with local 
bodies  for general restoration 
    
    
 
Receiving information about 
different management options 
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3.4.2.1 Landowner Characteristics 
An important component of the behaviour influence framework presented in Figure 2-3 was 
farmer characteristics (Table 3-3). This portion of the survey included the demographic 
factors such as gender, age, education, membership in an organisation, extra training, and 
ethnicity, as well as two factors dealing with property „attachment‟, namely, the amount of 
time in years and the number of generations the landowners had been present on their 
properties. These factors were scaled similarly to several other studies to enable cross-study 
comparisons (Jay, 2005; Jenkins, 1998; Seabrook et al., 2008; Wilson, 1992). 
 
Table 3-3: Question on landowner characteristic and measured scale 
Variable 
Gender 
Age in years (categories: <30; 31-40; 41-50; 51-60; 61-70; >70) 
Ethnicity ( Asian, European, Pacific, Maori, other) 
Highest level of education (1=primary, 2=secondary, 3=trade certificate, 
4=undergraduate, 5=postgraduate)  
Active member of organisation (0,No; 1,yes, specify) 
Participated in training within last 5 years (0,No; 1,yes) 
Number of generations on land (0,0; 1, one generation; ...) 
Number of years in farming on land (0-75) 
 
As indicated earlier in Section 3.7.2, six additional open-ended questions were asked in the 
interview to gather further in-depth property information, with particular focus on the spatial 
distribution of woody vegetation on properties and the potential future behaviour of 
respondents with respect to re- vegetation. The interview also provided the opportunity for 
respondents to voice issues that were not previously mentioned, yet seemed important to the 
respondent. The questions asked for this part of the survey, and the methods used for woody 
vegetation mapping based on these questions, will be explained in the following section. 
 
3.5 Planting Behaviour and Digitising of Woody Vegetation 
Patterns with GIS 
Together with the landowner, the planting behaviour was explored in two stages. Firstly, the 
current woody vegetation pattern was mapped out, including specification of the types of 
woody vegetation (exotic, native, and mix), and their locations and dimensions on the 
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property. The second step explored the landowner‟s planting aims and likely activities for the 
next five years, including the location of future plantings, the possible motivations underlying 
these activities, and the perceived benefits and issues related to these activities.  
The qualitative data from the interview regarding woody vegetation patterns was digitised 
within the ArcGIS 10 (ESRI) software (Figure 3-6). This meant that information depicted on 
the hand drawn map created by the farmer, in conjunction with the researcher, was manually 
converted to digital format and referenced to a spatial coordinate system, so that it was 
possible to be overlaid with other available spatial datasets. The approach created two new 
GIS layers. The first layer mapped out the current woody vegetation units and attributed 
woody vegetation type information (e.g. shelterbelt, exotic woody vegetation, pine trees, 
riparian area, native, cabbage, flax), as well as any additional information related to these 
woody vegetation units provided by the landowner directly or via the on-site interview. The 
second layer mapped out the future potential woody vegetation, or actions planned for the 
next five years, as indicated by the landowner. The data produced from this procedure was 
used to address the second and third research questions posed in Chapter 1, by providing 
baseline spatial woody vegetation data for individual properties and a means to then project 
these results across the Waimakariri District. 
 
Figure 3-6: Flow chart from interview map to statisitcal analysis 
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3.6 Survey Method 
From the reviewed literature, it was clear that postal questionnaires have been the most 
commonly-used method for canvassing people‟s attitudes towards environmental issues and 
factors that influence their behaviours (Gravitas Research and Strategy Ltd, 2006; Hughey et 
al., 2008; Jenkins, 1998; Olenick et al., 2005). Furthermore, in some cases, this was 
combined with personal follow-up interviews to obtain more in-depth information (Herzon & 
Mikk, 2007; Watkins et al., 1996; Wilson, 1992, 1996). This research approach was used to 
survey landowner‟s attitudes towards native forest and biodiversity and their willingness to 
retain trees (Herzon & Mikk, 2007; Seabrook et al., 2008; Wilson, 1992). This suggests that a 
combination of postal questionnaire and in-depth interview is appropriate to collect the 
necessary information to reach the best possible outcome, confirm with the conceptual model, 
and answer the research questions. 
This combined approach enables the gathering of information on landowners, their land, 
environmental stance, and planting behaviour, which is not available in the required level of 
detail from existing secondary databases from the Waimakariri District Council, ArcGIS or 
Statistics New Zealand. This approach will therefore be taken in this study. The design and 
development of the interview and survey questions will be clarified in the following section. 
3.7 Survey Design 
This section outlines the content of the survey. It starts with the structure of the questionnaire 
and the interview questions to answer the research questions. In order to be able to analyse 
the data later on, the scales and statements are introduced. A later section outlines the use of 
planting behaviour information and the digitising process. To clarify the meaning of “native 
woody vegetation”, it is defined as “trees and understory plants comprising mainly 
indigenous or native species that grow naturally in this region and climate” in this study and 
explicitly in the survey. A pre test was done with three farmers as well as two staff and three 
students to determine the understanding and clarification of the survey. The comments were 
incorporated into the final version of the questionnaire and interview. 
 
3.7.1 The Questionnaire 
The questionnaire was structured with 22 questions, designed to gather key data on: 
a) Farm characteristics 
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b) Environmental stance measures (farmer characteristic) 
c) Woody vegetation cover, use and management 
d) Farmer characteristics 
 
3.7.2 The Interview  
All participants were told of the general purpose of the research in the introduction letter for 
the questionnaire, as well as when met for the interview. The participants were asked to give 
a general description regarding: 
a) Property/farm, main production information 
b) Woody vegetation distribution currently on the property 
c) Woody vegetation plans for the next five years on the property (maximum time frame 
for farmers based on personal communication and pre-test information) 
Once this basic and general information was established, participants were asked about 
drivers and constraints around woody vegetation to complement the picture and to explore 
possibilities and feasibility of woody vegetation increase. The interview was structured as 
outlined, but always left room for questions and discussions to clarify responses and issues 
with the respondent. 
The next part of the survey was designed to collect detailed data on environmental stance and 
further information regarding farm and farmer characteristics. The following section will 
outline this in more detail, as well as how these data were used and applied to answer the 
research questions.  
 
3.8 Research Site 
A number of factors were regarded as important when selecting the study area. To be able to 
have a certain degree of representativeness within the collected data in terms of land use, 
property size, topography, historical and remnant native woody vegetation, a random 
stratified sample was generated. Land use included a variety of intensity levels ranging from 
lifestyle block owners, forest plantations, and beef & sheep farmers, to dairy farmers and 
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horticulturists. The study has categorised the district in several areas in the basis of their 
topographic characteristics. The Waimakariri District size is 197,006 ha (<650 m a.s.l.). Of 
this, only 6% of the area is covered in native woody vegetation, and forest plantations and 
tussock add another 30% to this (Figure 3-7).  
 
 
Figure 3-7: Waimakariri District Map with major land use (Ministry for the 
Environment, 2009c) 
 
The Waimakariri District, in northern Canterbury, will comprise the study area for this 
research (Figure 3-7). The District and rural landowners are chosen based on the presence of 
native woody vegetation, the proximity to rivers or creeks, and the topography of the 
properties (plains to alpine foothills <650 m a.s.l.), which could be seen as the catchment area 
  35 
of the Ashley River that flows through the District and reaches out to a large part of the area 
through tributary streams and creeks. The north-western part is classified as high country area 
(>650 m a.s.l.), followed by the foothill area, the river flats along the Ashley, and the rolling 
hill country in the south. Those four areas were included in this study.  
The land cover of the Waimakariri District shows that grasslands cover over half the total 
land area. This area is mainly used by dairy, sheep, beef and deer farmers (Table 3-4). 
Additionally, forest plantation covers around 9% of the area and 6% is covered in crop land. 
In total, 90% of the low land areas and foothills of the Waimakariri District being used for 
some form of agricultural production. Remnant mature native bush and regenerating areas 
(5%) cover only minor parts of the Districts foothills and the high country.  
 
Table 3-4: Relative land use in Waimakriri District (Statistics New Zealand, 2002) 
Land use Area percentage in the District 
Horticulture 1% 
Arable crop land, fodder crop land 
and fallow land 6% 
Grassland 55% 
Planted production forest 9% 
Mature native bush 3% 
Native scrub and regenerating 
native bush 2% 
Tussock and danthonia used for 
grazing 21% 
Other land 3% 
 
With these numbers in mind, the Waimakariri District and the Ashley River catchment were 
chosen for their range of major land users (such as dairy farming, beef & sheep farming, 
horticulture, lifestyle blocks and forest plantation), for its topographic characteristics, and 
remnants of native woody vegetation in an intensive agriculturally used area. 
Historically, the lowland area around Oxford (in the Waimakariri District) was covered with 
around 22,680 ha to 24,300 ha of forest in 1850 (Winterbourn & Knox, 2008). Today, the 
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former forested area shows little proof for its past. There are remnant and small native woody 
vegetation areas, such as scrub, along the Eyre River and smaller native forest areas towards 
the foothills. In the high country area is the Oxford Forest with its widespread native forest 
woody vegetation. Woody vegetation in the lowland area is mainly found north of the Eyre 
River, along the river bed and towards the west in the area. 
Today, the central and eastern parts of the District are used for agriculture production, which 
is accompanied by exotic shelterbelts. The Ashley Forest north of the river is a wide spread 
forest plantation with exotic species, such as Pine trees (Pinus radiata). Remnant forests are 
principally found in the high country valleys; isolated nothofagus forest in the mountainous 
and hilly parts consisting chiefly of N. cliffortioides, but at certain points there is some 
N. fusca and N. Solandri (Cockayne, 1926). This may suggests that remnants seem to 
decrease and disappear steadily from the everyday experience in the landscape of the study 
area. 
 
3.9 Sampling Design and Size  
This study used a stratified random sample, taking into account previous literature and the 
range of characteristics in the Waimakariri District and its population. Surveys on 
environmental issues vary widely in the sample size numbers. The sample sizes in reviewed 
studies varied from statistically representative sizes of over 2000 respondents, clearly defined 
research areas through district boundaries or equivalent of around 240 participants, to case 
study areas with around 20-60 participants (Benjamin et al., 2008; Hughey et al., 2008; 
Seabrook et al., 2008; Wilson, 1992). This study will use a sample size of 30 landowners in 
the Waimakariri District (Canterbury Plains, New Zealand) for its case study. 
The samples were taken from the rural valuation database TUMONZ Professional 2008, 
Version 4 (Management & Technology Systems Ltd), through the stratification regarding 
topography, watercourses, and remnants of native woody vegetation. People were stratified 
by these three categories to provide heterogeneity in distribution. Unfortunately, land use of 
the property owners on the selected properties could not be determined before actual contact 
with the owners. 
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3.9.1 Response Rate 
The study approached 100 landowners by phone, introduced the research, its procedures, time 
frame, and asked whether they are interested to participate. Participants were selected using 
the rural valuation database, TUMONZ (created by: Management & Technology Systems Ltd 
(MTS)), and the selection was based on raster laid on top of the District which included land 
use, and location attributes such as plains, foothills, remnant woody vegetation patches, rivers 
and creeks. If the landowner agreed to take part, they were asked to provide an address to 
post the questionnaire to. The participants were contacted approximately one week later to 
confirm receipt of the questionnaire and to arrange for a convenient time for the interview. 
Out of the 100 landowners contacted, 30 indicated a willingness to participate (30% response 
rate). The landowners who were not willing to participate cited several reasons; including 
time constraints due to lambing, busy on the farm, being “over-surveyed”, misused survey 
results in the past, precautious about scientific research on farms, and wariness against 
university students. Indications of personal insult over the phone were rare but present. A 
number of people to participate mentioned that their main land use was intensive pastoral use 
such as dairying. A non-response bias was only possible on base of geographical information 
such as location and property size due to nature of the data base. Large property owner (>700 
ha) appeared to be less likely to participate. Apart from this no other bias was found. 
A few respondents queried when unsure about how to answer a question. Once this issue was 
clarified during the arranged interview, they were able to complete the initial survey 
themselves. All but one participant were met in person for the interview. The only one that 
was not available for a personal interview proposed a telephone interview while looking at 
his property on Google Maps; it showed the current woody vegetation, which was not 
intended to change. Two respondents arranged for an interview at a suitable venue in 
Christchurch, due to their social and business arrangements in town. 
The response rate of 30% could be seen as acceptable or good in comparison with other 
studies ranging from 22% (2009) to 32% (2005) on New Zealand farmers and orchardists 
(Fairweather et al., 2009). The good range of the response rate could be seen as surprising 
because of the timing of the survey. The period between September and December seemed to 
be a busy time for farmers. Although landowners had a high workload they still made the 
effort to participate. Overall, the response rate fits into the long-term trend of response rates 
since 1980 with 60%, and 30% or less since 2000 (Fairweather et al., 2009; Wilson, 1992). 
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3.9.2 Human Ethics 
All participants were approached and surveyed in their personal capacity. While none of the 
questions asked for any sensitive or too personal data apart from demographics, the topic of 
native woody vegetation, particularly on agricultural land, is a sensitive topic. As such, the 
Lincoln University‟s Human Ethics Committee was approached to examine the questionnaire 
and interview procedures to ensure confidentiality and preserve anonymity. Ethics approval 
was obtained for this study.  
The survey questionnaire contained written details about the project and the researcher‟s 
contact details, and included a participant‟s consent form. Signing the form means that the 
participant agrees that their information can be included in this research project. In addition, 
the opportunity to address the participants one week before administrating the personal 
interview enabled participants to ask questions that may have arisen from the questionnaire 
and the information inquired. 
Full information about the project was provided to the potential participants when they were 
first approached (see Appendix A). Prior to posting the questionnaire, the respondents were 
advised that their written consent would be required and that they have the right to withdraw, 
if so desired.  
Participants‟ contact details were kept separate from the questionnaire and interview data, 
and every effort was made to assure anonymity. The hard data was kept in a locked steel 
cabinet in a room that was locked when no one was present. Electronic data was password-
protected and stored only on the Lincoln University network. 
 
3.10 Summary 
This chapter introduced the survey method for this exploratory study. The combination of 
questionnaire and interview was found to be the most suitable in the literature to answer the 
research questions within the conceptual model developed. Environmental stance scores and 
farm and farmer factors were outlined, and their intended purpose and modification were 
explained. The further process of descriptive and geographical data was outlined and 
included the analysis of survey data with Excel, SPSS and ArcGIS. Data gathered and 
analysed through the previously listed programmes were used to provide answers to the 
research questions. This was followed by an introduction of the case study area, including the 
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sample process and sample size. The chapter closes with the description of the human ethics 
requirement and actions to assure the highest level of confidentiality and anonymity possible 
of the gathered data. 
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     Chapter 4 
Results  
4.1 Introduction 
This chapter outlines the results of the survey of perceptions and attitudes of landowners in 
the Waimakariri District toward native woody vegetation and woody vegetation patterns on 
their land. The results are based on a two-stage survey process. The first part of the survey 
was a postal questionnaire sent to landowners who agreed to participate in the research. The 
second part of the survey was a follow-up interview with those participants and gathered 
information on woody vegetation patterns on the land they actively managed. This chapter 
starts with a demographic profile of the respondents, their properties, and a comparison with 
Census data from the Waimakariri District and New Zealand. This is followed by the results 
for the three environmental stances, and analysis of farm and farmer characteristics, and 
whether or not there is a link to native woody vegetation on a farm. The next section presents 
the results of the analysis of existing woody vegetation patterns and reasons for these 
patterns. The final part of the chapter is a synthesis of farm and farmer characteristics as well 
as woody vegetation patterns which are used to project potential woody vegetation patterns. 
 
4.2 Farm Factors and Farmer Characteristics 
This section summarises the demographic characteristics of the participants in the study. The 
literature indicates that demographic factors play an important role in relation to behaviour 
related to land use. Therefore, the following section will present a number of farm and farmer 
characteristics, such as age, education, gender, and land use, and a comparison with Census 
data to provide base information for further analysis. 
The respondents comprised 21 men and nine women. The District census has a ratio of 
almost 1:1, with 49% male and 51% female, almost identical to the New Zealand population 
data of 48.7% male: 51.3% female (Statistics New Zealand, 2006). All respondents were 
Europeans; this is similar to Census data from the District (Statistics New Zealand, 2006).  
As in a number of other studies, age could be an influential factor. The median age of 
respondents was 55 years (Figure 4-1). The District median is 39.7 years, and for New 
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Zealand it is 35.9 years (Statistics New Zealand, 2006). However, research on farmer age in 
New Zealand by Fairweather and Mulet-Marquis (2009) showed that the average age of 
farmers in 2006 was 44.1 years. Therefore, survey respondents are older on average, 
compared to District and Country wide data (Statistics New Zealand, 2006).  
 
Figure 4-1: Age distribution (N=30) 
 
Another potential factor that influences land use behaviour is education. The education level 
in this study indicated that most respondents had finished secondary school education (Figure 
4-2). However, 27% of them also indicated that they had postgraduate education of some 
form.  
 
Figure 4-2: Education of respondents (N=30) 
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The basic secondary education and tertiary education in this study is higher than the average 
from the District census and in New Zealand (Statistics New Zealand, 2006). 
 
Table 4-1: Education level comparison in % (N=30) 
 No qualification School qualification Tertiary qualification 
This study 0 54 46 
Waimakariri District 30 35 35 
New Zealand 25 39 36 
 
The higher level of education in this study might mean that present results are not reflective 
of farmers generally in the District or New Zealand. While the results show 27% of 
respondents have a postgraduate education, it needs to be considered if they are also more 
aware of environmental issues and benefits that woody vegetation might bring. 
Land use is also an important aspect to consider. Participants were asked to indicate their 
main land use. This was defined as the major income source. Figure 4-3 shows that beef & 
sheep farming was named most frequently as the main land use. In total, 67% of respondents 
were involved in all pastoral activities. A category that was not included under the fix choices 
in the questionnaire and regularly named under „other‟ was Lifestyle. Few participants stated 
forest plantation and horticulture were the main land use. 
 
Figure 4-3: Main land use diversity of participants (N=30) (Statistics New Zealand, 
2002) 
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Figure 4-3 also shows the District data on land use. It indicates an underrepresentation of 
horticulture landowners in the survey. Data on Lifestyle block owners in the District were not 
available from Statistics New Zealand. Besides the underrepresentation of horticulture, the 
sample could be seen to cover the main land use diversity, especially in the category of beef, 
sheep and dairy. 
Figure 4-3 also shows that 27% of respondents were Lifestyle block owners. Considering in 
Figure 4-2, 27% of respondents indicated that they have tertiary education, this suggested that 
lifestyle blocks and education might be related. People with higher education might be living 
outside the city and commuting to work every day. To test this hypothesis, a cross tabulation 
was done. As Table 4-2 shows, there is no link between education and lifestyle block 
ownership, or any other type of land use. 
 
Table 4-2: Main land use and education (N=30) 
 Secondary Trade Undergraduate Postgraduate 
Beef & Sheep 8 1 0 6 
Dairy 3 1 0 0 
Horticulture 1 0 0 0 
Forestry 1 0 0 1 
Lifestyle block 3 1 2 1 
 
Respondents were also asked to indicate all land uses on the property. Most respondents had 
more than one land use; however, 37% indicated only one land use (Figure 4-4). Based on 
information from Agribase (Agriquality, 2006), diverse or multiple use of land is not 
uncommon in the District. 
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Figure 4-4: Number of land uses on the property (N=30) (Statistics New Zealand, 
2002) 
 
Figure 4-5 shows the distribution of respondents by property size. The average property size 
is 435 ha. The smallest property is 3 ha, and the largest is 7200 ha. Almost a third of all 
respondents have 10 ha or less. About 17% of respondents own properties with more than 
500 ha. 
  
Figure 4-5: Property size for sample and Waimakariri District (N=30) (Statistics New 
Zealand, 2007) 
 
Figure 4-5 shows that the sample represents the wide range of farm sizes. Properties of 10-50 
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Participants were also asked to identify the ownership structure for their property. They were 
given a choice of Sole proprietor, Family partnership, Company ownership, or Other (Figure 
4-6). The most common form of farm ownership in this study is family partnership (43%). 
This is followed by sole proprietor (23%) and company ownership (20%). The option “other” 
was used four times to indicate the ownership of trust (13%). District data was not available 
for comparison. 
 
Figure 4-6: Ownership type (N=30) 
 
When participants were asked to indicate how long they or their family had owned their land, 
the median was 18.5 years, with a range of 1 year to 165 years (Figure 4-7). A comparison 
with District data was not possible due to the lack of data availability. 
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Figure 4-7: Length of property ownership (N=30) 
 
There may be an influence on the land management if it has been in the same family for 
several generations. When respondents were asked about how many generations of their 
family has farmed the property, two thirds of the landowners indicated that they were first-
generation owners (Figure 4-8). The remaining respondents said that the property has been in 
their family ownership for up to six generations. No district data was available to draw a 
conclusion about the comparability and representation of the data. 
 
 
Figure 4-8: Generations owning the land (N=30) 
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4.2.1 Summary 
The sample of landowners in this study is a partial representation of the population in the 
District. When comparing the characteristics that have been part of the questionnaire, two 
factors seem to be different from the District or New Zealand Census data, the mean age of 
the sample (older), the levels of education (higher). The sample is otherwise representative of 
the land use and land size in the District. When taking these four owner characteristics into 
account, the sample may not represent farmers in the District on a general basis, but will 
influence the level of generalisation of data. Keeping demographic results in mind, the next 
step in the analysis is the result of the three different environmental stance measures. The 
presentation of farm and farmer factors will help to illustrate the result later on when the 
propensity to plant woody vegetation on the property will be explored. 
 
4.3 Environmental Stance 
Environmental attitudes and perceptions have been studied for several years around the world 
and in New Zealand. A range of different scales has been used in describing people‟s 
environmental attitude in relation to a range of topics. This section will present the results of 
three environmental stance measures that were discussed previously, the New Ecological 
Paradigm, Pressure-State-Response model, and the Woody vegetation Benefit Score. The aim 
of using the scores is to access whether they can be used along with farmer and farm 
characteristics, to describe landowners‟ woody vegetation and planting behaviour. The results 
from this section will be compared with woody vegetation patterns and planting behaviour. 
The results should indicate whether landowners with high scores have done more, or are 
going to do something more, in terms of planting.  
 
4.3.1 New Ecological Paradigm (NEP) 
One approach for measuring environmental stance was using the NEP. The method scores 15 
statements on a scale of 1-5, where (1) means strongly disagree, (3) means Neutral and (5) 
means strongly agree. As discussed earlier, the standard model includes a “don‟t know” 
category for scoring purposes, which will be scored as 3. Traditionally, the response of each 
participant would be summed up to create a total NEP scores and the respondents grouped 
into one of three categories. However, for the study, mean scores will be used for comparison 
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with other stance measures and further analysis. These mean scores are calculated by dividing 
the totals score by 15. Table 4-3 shows the mean scores across participants for each 
statement, which range between 2.7 and 4.4. The mean scores is used to explain or describe 
that respondents agree with statements around human dependency on nature and the delicate 
balance between human needs, plants and animals. The lower mean scores describe that 
respondents think that resources are limited and continuing modification will ultimately lead 
to problems. 
 
Table 4-3: NEP statements and mean score (N=30) 
NEP statements Mean score 
Despite our special abilities humans are still subject to the laws of nature 4.4 
Plants and animals have as much right as humans to exist  4.2 
The balance of nature is very delicate and easily upset 4.2 
The earth is like a spaceship with very limited room and resources 4.1 
When humans interfere with nature it often produces disastrous consequences 4.1 
Humans were meant to rule over the rest of nature 4.0 
Humans will eventually learn enough about how nature works to be able to 
control it 
4.0 
If things continue on their present course, we will soon experience a major 
ecological catastrophe 
4.0 
The balance of nature is strong enough to cope with the impacts of modern 
industrial nations 
3.9 
Humans are severely abusing the environment 3.7 
We are approaching the limit of the number of people the earth can support 3.6 
The so-called "ecological crisis" facing humankind has been greatly exaggerated 3.5 
Humans have the right to modify the natural environment to suit their needs 2.9 
Human ingenuity will ensure that we do NOT make the earth un-liveable 2.9 
The earth has plenty of natural resources if we just learn how to develop them 2.7 
Overall average 3.6 
 
The sample mean score across participants is 3.6. Figure 4-9 shows that the scores above 4 
were achieved only by a few people, and no-one scored less than 2. Almost two thirds of the 
respondents seem to be “neutral”; they neither agreed nor disagreed with the statements on 
average (Figure 4-9). 
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Figure 4-9: Frequency distribution of mean NEP scores (N=30) 
 
The NEP approach is usually done with total scores, which are used to enable a comparison 
with other studies. However, for comparability of results, the later chapters will use the mean 
scores. The presented results for the NEP scale are comparable with study results from rural 
land owners the North Island (New Zealand), farmers in New South Wales (Australia), as 
well as a wide sample from the general population in an international NEP reviews (Dunlap 
et al., 2000; Key Research & Marketing Ltd and Eclectic Energy, 2000; New South Wales 
Environment Protection Authority & Taverner Research Company, 1997). This could mean, 
for example, that both New Zealanders and Australians might have a similar environmental 
perception (Environment Protection Authority, 1994; Key Research & Marketing Ltd and 
Eclectic Energy, 2000; New South Wales Environment Protection Authority & Taverner 
Research Company, 1997). The predominant “neutral” indication from respondents might 
show no effect on their behaviour, if assumed that the higher the score, the more inclined 
landowners might be to plant native woody vegetation on their land.  
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In this study, PSR scores were derived by focussing on the perceived condition of four native 
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shows the mean score for each statement. The overall mean was 2.9. The highest mean score 
was for Agriculture productive land. This shows that participants, mostly farmers, seem to 
perceive the condition of the land as good. The lowest mean scores were for Riverbank 
woody vegetation and Native woody vegetation on private land. The remaining natural 
environments were considered to be in an adequate condition.  
 
Table 4-4: Perceived condition of natural environment in Canterbury (N=30) 
Condition of… Average mean 
Agricultural productive land 3.8 
Native Woody vegetation on public land 3.1 
Native woody vegetation viability 3.1 
Diversity of plants 2.9 
Native forest 2.9 
Wildlife habitat 2.7 
Riverbank woody vegetation 2.4 
Native woody vegetation on private land 2.3 
Overall average 2.9 
 
The mean scores for individual attributes for each respondent can also be calculated and 
presented in frequency of mean scores (Figure 4-10). The individual mean scores range 
between 2.1 and 3.7 for the 30 respondents. A score of 3.0 in this case would mean the 
respondent, on average perceives the environmental condition to be more than adequate. In 
other words, it indicates that the attribute is in a neither good nor bad condition in the current 
state.  
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Figure 4-10: Frequency distribution of perceived mean condition scores of Canterbury 
environment (N=30) 
 
4.3.3 Woody Vegetation Benefit Score (VBS) 
VBS, the third environmental stance measure, asked participants to indicate their level of 
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Strongly disagree (1). Table 4-5 shows the distribution of mean scores for each statement. 
The overall mean is 3.6, ranging from 2.3 to 4.4. The highest mean score is for visual 
attractiveness and habitat provision of native woody vegetation. This shows that landowners 
seem to think that greatest benefits come from native woody vegetation‟s aesthetic and 
amenity values, and habitat provision. Another relatively high score received, was soil 
erosion prevention. This can be due to the topography of a number of properties, particularly 
beef & sheep farmer, along the foothills. These properties tend to have erosion prone hillsides 
on their land and landowners seem to think that native woody vegetation is a benefit when 
covering such areas. The lowest mean scores were for income source and as shelter for crops.  
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Table 4-5: Mean scores for benefits of native woody vegetation (N=30) 
Benefits of native woody vegetation … Mean score 
Is visually attractive 4.4 
Provides habitat for native wildlife 4.4 
Prevents soil erosion by wind/water 4.0 
Covers unproductive land 3.8 
Provides shelter for livestock 3.6 
Increases the financial values of my property 3.5 
Has scientific/educational value 3.5 
Is national heritage 3.5 
Shelters crops 3.1 
Is a source of income  2.3 
Overall mean 3.6 
 
A score of 3 in this case would stand for “undecided”, and in other words, respondents have a 
neutral attitude about the benefit. The assumption could be that the higher the score, the more 
inclined landowners might be to have, or increase the amount of, native woody vegetation on 
their land.  
 
Figure 4-11: Mean VBS scores (N=30) 
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The distribution of mean scores for each participant ranges between 2.0 and 5.0 for the 30 
respondents, with an overall mean of 3.6 (Figure 4-11). Table 4-5 and the frequency 
distribution in Figure 4-11 indicate that over half of the respondents have a mean score of 
more than 3; this shows a general agreement with the statements about the benefits of native 
woody vegetation. Therefore, it should be investigated further whether a positive 
environmental stance indication is reflected in the actual planting behaviour of respondents or 
in the already existing woody vegetation on the land later on. 
 
4.3.4 Summary 
Three scales were used in this study to measure people‟s stance towards the environment. 
Two of them, NEP and PSR, have been used in previous studies, while the third, VBS, was 
created for the purpose of this study. With PSR, the results of the mean scores seem to have 
lower averages and a smaller range of scores, compared to the other two scales. The overall 
mean scores of NEP and VBS are the same, and the mean scores of all participants per scale 
for these two scales showed a positive correlation of 62% (Table 4-6). In contrast, PSR was 
negatively correlated with the other two scales. Further investigation is needed to see if 
correlations between the scales or with planting behaviour, translates into certain behaviour, 
such as the inclination of landowners to plant native woody vegetation, or have native woody 
vegetation on their properties. 
 
Table 4-6: Correlation of means scores of environmetal stance measures 
 PSR NEP VBS 
PSR 1   
NEP -0.48 1  
VBS -0.32 0.62 1 
 
4.4 Woody Vegetation Coverage 
This part of the results uses information from the interviews with respondents in the second 
stage of the data collection, as explained in Chapter 3. Data collection was based on notations 
done by the participants onto a printed map of their property that were then digitised. 
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For this analysis, only non-productive land (NPL) was examined; NPL refers to land that is 
not used for either pasture or crop production, and so does not contribute directly to the 
production of income from products such as milk, meat, fibre, or arable crops. There are three 
types of woody vegetation considered, exotic (introduced or non-native), native (endemic to 
New Zealand), and mixed (mix of exotic and native). Woody vegetation relates only to 
woody vegetation such as forest, native bush, or Gorse (Ulex spec.). 
Woody vegetation cover on the respondents‟ properties varied extensively. The range is 
between almost none (1%) to almost all (93%) of the property. The average woody 
vegetation cover of respondents‟ properties is 23% of their land. Almost half of all properties 
have less than 10% woody vegetation cover, and the majority of properties have less than 
20% (Figure 4-12). Four properties in the sample have between 80-100% woody vegetation 
cover. 
 
 
Figure 4-12: Woody vegetation cover in % (N=30) 
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Figure 4-13: Area distribution of all kinds of woody vegetation  
 
A further breakdown of the size distribution in Figure 4-13 was done by adding location 
(Figure 4-14 and Figure 4-15). The distinction between these two figures relates to type of 
woody vegetation cover. Figure 4-14 includes all kind of woody vegetation. Small areas 
under all types of woody vegetation cover are mostly found as shelterbelts and boundary line 
plantings. Larger patches over 4 ha seem to be mainly found as land cover on slopes and 
riparian areas. 
 
 
Figure 4-14: Types of woody vegetation area distribution by size and location  
 
64% 
19% 
14% 
3% 
<2 ha 
2-4 ha 
4-8 ha 
>8 ha 
33% 
20% 19% 25% 
45% 
31% 
3% 
0% 
12% 
29% 
30% 
50% 
10% 
20% 
49% 
25% 
0% 
10% 
20% 
30% 
40% 
50% 
60% 
70% 
80% 
90% 
100% 
< 2 ha (N=174) 2-4 ha (N=49) 4-8 ha (N=37) >8 ha (N=8) R
e
la
ti
ve
 a
m
o
u
n
t 
o
f 
ve
ge
ta
ti
o
n
 a
re
as
  
Woody vegetation distribution by size and location 
Boundary Shelter Riparian, Gully, Wetland Planting, Landcover, Slope 
  56 
When looking only at the native woody vegetation cover, a different distribution is visible. 
Figure 4-15 shows that native woody vegetation in all size classes is most likely to be found 
on riparian areas and as land cover on slopes. Comparing this with Figure 4-14, it hints that 
native woody vegetation cover is rarely used as shelter or boundary planting. Larger areas 
seem to be of native woody vegetation on hillsides or riparian areas.  
 
 
Figure 4-15: Native woody vegetation area distribution by size and location 
Figure 4-15 could show where the potential for re-establishing or regeneration of native 
woody vegetation is most likely. This seems to depend on the location and function of the 
area. The focus could be along streams or on slopes for re-introduction of native woody 
vegetation. 
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five years, on a map of their property. The process followed the approach explained in 
Chapter 3. After the survey, distinct differences between each type of land use in terms of 
woody vegetation emerged: (i) lifestyle blocks, (ii) dairy farms, and (iii) beef & sheep farms. 
The differences between these three types relate to a number of factors: including property 
size, land use, and woody vegetation cover. These three land uses will be used in the 
following subsections. In each case, a visual presentation of a typical but generic property, 
based on the information gathered through the survey process will be presented. Each 
subsection will include a property summary, descriptive statistics about the farm and the 
woody vegetation cover and a drawing of a typical property. The drawings are hypothetical 
properties, and not particular to a specific property. 
 
4.5.1 Lifestyle Blocks 
A typical lifestyle block in the study sample was, on average, 13.8 ha, in contrast to the 
average for agricultural productive land of around 400 ha (Table 4-7). The current woody 
vegetation cover was around 32%. When participants were asked about future planting 
behaviour (in the next five years), the indication was to increase the overall woody vegetation 
cover. Interestingly, the current minimum of 4% of the property under woody vegetation 
increased to 15% of the total property area. 
 
Table 4-7: Statistic summary of size and woody vegetation cover on Lifestyle Blocks 
(N=8) 
 Average Min Max 
Property size (ha) 13.8 3.0 55.0 
Current woody vegetation cover (ha) 4.5 0.2 18.6 
Potential woody vegetation cover (ha) 7.8 1.2 20.6 
 
Based on these indications, it was also explored as to which area(s) would become potentially 
covered in the future. Currently, woody vegetation cover was based on subjective opinion of 
the productivity of certain areas. While riparian areas were currently not seen as marginal 
land, the indicated potential areas to be planted, mostly included riparian areas and boundary 
lines (Table 4-8). Forest plantations seem to play a minor role on lifestyle properties. Gullies, 
wetlands and new plantings were hardly mentioned in the interviews. This could be due to 
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their insignificant presence on lifestyle properties in the rural areas, which are often former 
grazing paddocks turned into rural residential land. 
 
Table 4-8: Summary of woody vegetation cover on Lifestyle Blocks (N=8) 
Location 
Total 
current woody 
vegetation cover 
Total 
potential woody 
vegetation cover 
Boundary 3% 7% 
Shelter 3% 4% 
Forest plantation 6% 8% 
Gully 3% 2% 
Unproductive land cover 9% 10% 
Riparian 1% 10% 
New planting 0% 2% 
 
Based on these results, Figure 4-16 visualises a typical Lifestyle block that incorporates 
current and potential woody vegetation features. Woody vegetation cover is around 35% of 
the property and mixed, ranging from exotic to native. While plants such as poplar and 
macrocarpa were frequently used in shelterbelts and boundary hedges, native plants were 
predominantly found on stream sides, gullies, and corners of the property, with larger 
plantings on the outer line. Aside from the woody vegetation cover, the property typically 
consists of a house with a garden, a driveway, a few paddocks for sheep, a horse and a cow 
that are currently on the property. 
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Figure 4-16: A Lifestyle Block with woody vegetation features 
4.5.2 Beef & Sheep Farms (on Rolling Country) 
The second property type is based on the largest group of participants in this study: beef & 
sheep farmers. Overall, the average beef & sheep farm was 433 ha, ranging between 72 ha 
and almost 1000 ha (Table 4-9). The typical woody vegetation cover is currently at 13% on 
average, but ranges from 1% to 37% of the total property. Predictions of new plantings from 
the farmers over the next five years show a potential increase of 11% of woody vegetation 
area, which would lead to 24% cover on an average property. The indicated change in woody 
vegetation cover in the next five years by respondents ranges from 4% to 53% of the total 
property. 
 
Table 4-9: Summary of woody vegetation cover on Beef & Sheep Farms (N=13) 
 Average Min Max 
Property size (ha) 433.0 72.0 980.0 
Current woody vegetation cover (ha) 27.3 5.5 50.8 
Potential woody vegetation cover (ha) 58.3 16.3 123.3 
It was also explored as to which area(s) of the property seem most likely to be used to 
increase woody vegetation (Table 4-10). Based on current land use patterns, it seemed that 
exotic woody vegetation was mainly found as shelter, in gullies, and as land cover and that 
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this was based on the farmers‟ subjective opinion of the un-productivity of certain areas. In 
future, riparian areas, slopes and wetlands seem to play a major role in planting efforts and 
are most likely to be planted with native plants. 
 
Table 4-10: Woody vegetation cover on Beef & Sheep Farms by location (N=13) 
Location 
Total 
current woody 
vegetation cover 
Total 
potential woody 
vegetation cover 
Boundary 9.5% 14.8% 
Shelter 20.1% 15.2% 
Forest plantation 8.7% 9.1% 
Gully 15.2% 16.8% 
Land cover 19.3% 10.0% 
Riparian 10.3% 14.3% 
Slope 0.0% 1.0% 
Wetland 0.0% 1.6% 
 
Based on the information in Table 4-9 and Table 4-10, Figure 4-17 visualises a typical beef & 
sheep farm property. The hypothetical property incorporates current and potential woody 
vegetation features. This typical beef & sheep farm has around 400 ha, with 25% of the 
property under woody vegetation cover. The cover is made up of mixed woody vegetation 
alongside water courses, slopes and erosion prone areas, boundaries, shelterbelts, and forest 
plantings. Woody vegetation cover along the boundary lines, fences and as shelter is most 
likely to consist of exotic woody vegetation, whereas water courses, wetlands and internal 
shelter on the property were more likely to be natives. Slopes and erosion prone areas in the 
back of the property were likely to be covered in native woody vegetation, or left to 
regenerate naturally. 
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Figure 4-17: A Beef & Sheep Farm with typical woody vegetation features 
 
4.5.3 Dairy Farms (on Flat Land) 
The third property type is dairy farms. Overall, the average participating dairy farm had 290 
ha, and ranged between 95 and over 400 ha (Table 4-11). The present woody vegetation 
cover on average was 6% of the property, and it was clearly indicated this would decrease to 
around 4% on average. 
 
Table 4-11: Summary woody vegetation cover on Dairy Farms (N=4) 
 Unit Average Min Max 
Property size (ha) ha 296.3 95.0 417.0 
Current woody vegetation cover (ha) ha 20.4 2.0 37.2 
Potential woody vegetation cover (ha) ha 11.9 1.6 17.8 
 
Based on these indications, it was explored as to which area(s) are covered in woody 
vegetation. Currently, the cover is made up of exotic woody vegetation along the property 
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boundaries and as shelterbelts. Riparian areas, wetlands, gullies or forest plantations, were 
not mentioned by the participants for vegetated areas ( 
Table 4-11). The future indications showed a decrease in woody vegetation particularly 
shelterbelts, to optimise production on the farm (Table 4-12). The remaining woody 
vegetation will be primarily exotic woody vegetation. 
 
Table 4-12: Woody vegetation cover on Dairy Farms (N=4) 
Location 
Total 
current woody 
vegetation cover 
Total 
potential woody 
vegetation cover 
Boundary 14% 9% 
Shelter 16% 3% 
 
Furthermore, woody vegetation cover was clearly aimed to decrease over the next five years. 
There could be several reasons for this, but the main one seems to be the lack of any natural 
waterways running through the property. Dairy farms were mainly found on the flat land; this 
removed the possibility of regeneration on slopes or gullies. The continuous decrease of 
woody vegetation cover seemed to be part of further streamlining the property and catered for 
specific management actions, such as putting different or new irrigation schemes in place. In 
short, the participants‟ properties had some woody vegetation cover around the outside 
boundary and little on the inside boundary (Figure 4-18). 
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Figure 4-18: A Dairy Farm with typical woody vegetation cover 
 
4.5.4 Summary 
This section summarised the three main land users in this study: Lifestyle Block, Beef & 
Sheep Farm, and Dairy Farm. It provided summaries of properties and woody vegetation 
cover, as well as details on locations and relative amounts of woody vegetation cover 
currently and in the future. The property illustrations provided the reader with a visual 
summary based on the summary statistics and on-site impressions gathered through the 
interviews with landowners. There seemed to be three distinct ideas of what the property 
should look like. Lifestyle Block shows increasing parts of the property under (mainly) native 
woody vegetation cover. Beef & Sheep Farm shows a mix of agricultural production and 
incorporation of smaller woody vegetation area throughout the property alongside water 
bodies and slopes. In contrast, Dairy Farm shows an already low 6% of the property under 
woody vegetation cover and indicated a further decrease. Remnant woody vegetation seemed 
to be limited to boundary lines and occasional shelterbelts. In addition, it can be noted that 
primarily exotic woody vegetation cover was found on dairy farms. 
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The following section will use the information on the three major land uses from this section, 
in combination with the farm and farmer characteristics, to analyse possible links to planting 
behaviour. 
 
4.6 Predicting Planting Behaviour  
The multiple regression analysis uses the potential change in vegetated area on the properties 
due to future planting, against a range of explanatory variables (Table 4-13). Potential change 
of woody vegetation area describes the possible change between current and future woody 
vegetation area on each individual property in percent, if each individual would behave as the 
surveys revealed. 
Initial analysis of the applied factors identified income and property size to be strongly 
correlated with land use intensity. Total area and income were therefore used in the 
modelling as a measure of land use intensity. To investigate the relationship and factors 
influencing possible planting behaviour, the following linear regression model was 
developed: 
 
Potential for change of woody vegetation area = f (property size, share of income from the 
land, education, environmental stances, 
age, land uses, years on the property and 
generation) 
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Table 4-13: Explanatory variables used in regression models explaining planting 
behaviour 
 Description Variable name 
Property size (ha) Total_area 
Age in years (<50,0; >50,1) Age 
Level of education (0, including secondary; 1,tertiarry) Education 
Share of income derived from farming (%) Income 
NEP (on Likert scale 1=low; 5= high) NEP 
VBS (on Likert scale 1=low; 5= high PSR 
PSR (on Likert scale 1=low; 5= high) VBS 
Lifestyle (0,no ;1, yes) Lifestyle 
Beef & sheep (0,no ;1, yes) beef_sheep 
Dairy (0,no ;1, yes) dairy 
Generations (0,if one; 1, two or more) generation 
Years on the farm (years) years 
 
The model was run twice; the first approach used relative change of all types of woody 
vegetation on the properties, and the second time only relative change with native woody 
vegetation.  
 
4.6.1 Predicting Planting Behaviour for All Types of Woody Vegetation 
The result of the model with both types of woody vegetation is shown hereafter. Table 4-14 
illustrates the main descriptive variables of the linear regression analysis. The following 
section provides the results for the step by step regression analyses, with the confidence 
interval level of 90%, and only the significant factors will be shown. 
The linear regression analysis with the dependent factors showed an R
2
 value of 0.505 and an 
adjusted r
2
 of 0.376 (F 3.911; p ≤ 0.05). 
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Table 4-14: Coefficient analysis of regression for all types of woody vegetation (N=30) 
Variable Coefficients ± 2 Std Errors t Sig. 
(Constant) -124.988 ±46.916 -2.664 .014 
Age 39.033 ±21.926 1.780 .088 
Education 4.938 ±2.783 1.775 .089 
Share of income .203 ±.085 2.384 .026 
Total_area .006 ±.003 2.088 .048 
VBS 12.505 ±5.66 2.207 .038 
 
The r value shows that 50% of the potential change can be explained with the variables and 
the F statistic indicates that the factors used are significant. Several factors are significant at 
the p=0.05 level for the potential for change of woody vegetation area, which were: 
total_area, share of income and VBS. All factors are significant at the p=0.1 level for the 
potential for change of woody vegetation area. The regression coefficient values are mainly 
positive, and indicate that the percent of change in woody vegetation area is positively 
associated with environmental stance score (VBS), total_area, and income. These measures 
are individually significant, and there was no collinearity found. The results showed that land 
use was not a significant influence in relation to planting behaviour.  
The model aimed to explore the ability of predicting people‟s behaviour around all types of 
woody vegetation cover. The results show that a number of factors were significant. The r
2
 
result shows that about 50% of the potential change in area of woody vegetation can be 
explained with the significant factors of the regression model. The next approach considers 
only native woody vegetation area to be tested with the same factors. 
 
4.6.2 Predicting Planting Behaviour for Native Woody Vegetation 
In this section, the same linear regression is used, but the dependent variable was percentage 
change of native woody vegetation area on the properties. The same explanatory variables 
will be used. The change in the underlying data is the number of participants, which is only 
12 in this case. The same formula was used for the regression, but only the percentage change 
for native woody vegetation was used.  
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By approaching the linear regression analysis with the same dependent factors as in the 
previous model, showed an R
2
 value of 0.196 and an adjusted r
2
 of -0.014 (F 0.936; p = 
0.489). 
 
Table 4-15: Coefficient analysis of regression model for native woody vegetation 
(N=12) 
Variable Coefficients ± 2 Std Errors t Sig. 
(Constant) 5.795 ±29.816 .194 .848 
age 29.816 ±13.934 -.993 .331 
education -13.844 ±1.768 -.286 .778 
Share of income 13.934 ±.054 1.532 .139 
Total_area -.505 ±.002 -.973 .341 
VBS 1.768 ±3.600 1.884 .072 
 
The prediction of native woody vegetation change in this study was statistically not possible 
due to the small n for native woody vegetation. This is reflected in the r value of 20% and a 
non-significant F statistic indicating that the equation is not explaining the potential change.  
 
4.6.3 Summary 
This section set out to combine the previously introduced farm factors, farmer characteristics, 
environmental stance measures and woody vegetation planting behaviour, and analysed them 
through a linear regression model. While the developed model was able to predict around 
37% of the participants‟ behaviour for all types of woody vegetation, it was unable to repeat 
this for native woody vegetation alone. 
The regression model was particularly significant for the land size, age, education, income 
and VBS, when predicting planting behaviour (all types of woody vegetation). However, 
based on the low adjusted r
2 
values, the results indicate that, for both types of woody 
vegetation planting, there are other factors that were not captured in this study, and are 
influencing the participants‟ planting behaviour. 
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4.7 District Woody Vegetation Projection 
This section will look at the potential for expansion of woody vegetation and native woody 
vegetation, in particular, on various locations within the District identified through the 
survey. Table 4-16 summarises the identified locations in the survey which were named as 
potential areas for re- vegetation on the properties.  
 
Table 4-16: Share of woody vegetation types per location based on survey 
Location Exotic woody vegetation 
(%) 
Native woody vegetation 
(%) 
Boundary 86.9 13.1 
Shelter 83.2 16.8 
Forest plantations 86.7 13.3 
Gully 10.0 90.0 
Mixed woody land 
cover 
4.1 95.9 
Riparian 8.6 91.4 
Slope 0.0 100.0 
New planting of 
native woody 
vegetation 
1.9 98.1 
Wetland 0.0 100.0 
 
Out of these nine locations, only a few were clearly possible to be captured through the 
available GIS databases. As such, the study will concentrate on the potential for woody 
vegetation on a spatial scale, analyse the data, and focus on the data available for three 
location types: boundary lines, shelterbelts, and riparian areas (including gullies). The 
following subsections will use the data that is available on property boundary lines, 
shelterbelts and riparian areas to estimate the district potential for two approaches in regards 
to woody vegetation. The first approach focuses (i) only on the woody vegetation at the three 
locations without taking land use into account (Table 4-16) and the second approach (ii) 
incorporates land use and property boundary, riparian areas and shelterbelt information in 
regards to woody vegetation (Section 4.4). 
The dimensions for the three location types are based on the literature and on the survey 
interview experience. Both the respondent and the technical farm technical manual suggested 
a 4 to 8 metre wide shelterbelt and boundary planting for optimal results (Mead, 2003; Mead, 
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Millner, & Smail, 2004). A local guide on shelterbelts goes a step further and proposes 10 m 
(Environment Canterbury, 2005). Riparian plantings need a somewhat larger dimension to be 
able to regenerate naturally and provide sufficient benefits. While some respondents preferred 
2 m on either side of the water body, other council planting guides proposes up to 10 m on 
either side of the water body (Environment Canterbury, 2005; Dodd & Ritchie, 2007). 
Therefore, the projections in sections 4.7.1 and 4.7.2 on the potential woody vegetation cover 
in the Waimakariri District will use the following dimensions:  
 Water bodies or riparian area: 5 m on each side (total 10 m)  
 Shelterbelts: 4 m wide  
 Boundary plantings: 4 m wide 
 
4.7.1 Projected Woody Vegetation Cover without Land Use 
As introduced earlier, data layers for riparian areas, boundary lines and shelterbelts were 
buffered to the defined size, and will be used to explore the potential for woody vegetation.  
When combining the three locations (boundary, shelter, riparian) with relative share for 
native woody vegetation based on the survey results (Table 4-16), the estimated potential for 
a native woody vegetation cover in the Waimakariri District could be almost 4,000 ha, which 
equals an increase of around 2.6% of the total land area (Figure 4-19). 
 
Table 4-17: Woody vegetation potential for the District 
Data layer 
Length 
km 
Width 
m 
Area in native 
woody 
vegetation* 
ha 
Riparian area 
Including water bodies and 
gullies 
2,400.0 10 2,231.6 
Boundary lines 47,957.6 4 1,599.6 
Shelterbelt 1,679.5 4 114.1 
Total area   3,945.3 
*From Table 4-16 
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Figure 4-19 and Figure 4-20 show a visual representation of the three woody vegetation 
locations and their spatial extent. The first spatial approach buffers each of the three woody 
vegetation features to its recommended dimensions from the literature throughout the District 
(Figure 4-19), and aims to demonstrate how the programme (ArcGIS) works, and how the 
estimates for the woody vegetation cover are created. As the legend shows, the round window 
zoomed on to shelterbelts, a water body with a riparian buffer zone, and the property 
boundaries (Scale 1:5000). These three locations were buffered with ArcGIS to the earlier 
defined dimensions from the literature. The difference in scales is only to improve illustration 
of the maps. In order to get a better understanding of the relative amount of woody vegetation 
cover in the projection, a grid was used to quantify the presence of woody vegetation cover, 
and facilitated the integration of the three data types into one single graphic (see Figure 4-20).  
Figure 4-20 aims to highlight the potential cover for woody vegetation throughout the District 
in one colour feature (through a grid), independent from land use. The darker the colour is, 
the higher the woody vegetation cover in percentage per hectare. 
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Figure 4-19: District projection with hypothetical woody vegetation cover potential for riparian areas, shelterbelts and boundary lines, and ignoring land use effects in study area 
  
7
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Figure 4-20: Relative woody vegetation cover potential, based on riparian areas, shelterbelts and property boundaries 
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While the first projection used the three woody vegetation features without land use, Section 
4.7.2 will illustrate the same woody vegetation features with the land use behaviour from the 
study, to highlight the potential impact that land use could have on dairy farming, lifestyle 
block owners, and beef & sheep farmers. 
 
4.7.2 Projected Woody Vegetation Cover Based on Land Use Type 
As highlighted at the beginning of Section 4.7, this projection will use the woody vegetation 
cover from the survey and the available three datasets: riparian areas, shelterbelts and 
property boundary lines will provide the baseline, based on the survey data on the three land 
uses: dairy farming, lifestyle block, and beef & sheep farming (Section 4.5 ). The limitation of 
this projection is that there is no survey data available for arable farms and horticultural 
businesses in the District to be used. Therefore, it will be assumed that there is no change in 
woody vegetation cover on these farms. The first illustration maps out all three woody 
vegetation covers, including the land use differences on woody vegetation cover and planting 
(Figure 4-21). To improve the understanding and illustration of the two projections, Figure 
4-22 shows the relative reduction of area in woody vegetation cover for the District in 
comparison to the previous hypothetical estimation in Figure 4-20, where land use is 
incorporated but not explicitly shown. This reduction of native woody vegetation cover, when 
including land use, is based on the clear indication from the survey results on the three major 
land use types. These results show that dairy farmers had not planned, and were not planning, 
on re-vegetating neither riparian areas nor shelterbelts along fence lines. 
Figure 4-22 shows the reduction of woody vegetation cover when the land use factor is 
included. The reduction adds up to 216.5 ha, which represents 0.1% of the District area, and 
highlights the impact land use can have on woody vegetation cover. While this seems to be a 
small amount of area, the estimation can be found on the lower end of the scale of actual 
potential for woody vegetation cover, because only a few of the identified locations for woody 
vegetation (see Table 4-16) could be spatially and statistically analysed and illustrated (based 
on limited availability of suitable data sets in ArcGIS). Therefore, the potential is likely to be 
higher. 
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Figure 4-21: Potential woody vegetation cover including land use differences based on riparian areas, shelterbelts and boundary lines for the study area and study 
results 
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Figure 4-22: Relative woody vegetation cover decrease based on riparian area, shelterbelts and property boundarys and land use 
Legend
500 m grid: 1:420,000
Area difference in % / ha
No change
Reduction 0.1-5.0%
  76 
4.7.3 Management Actions to Achieve Increased Woody Vegetation Cover 
Potential 
In order to achieve potential increase of woody vegetation cover throughout the District, 
additional questions were asked about riparian and slope restoration. The respondents were 
asked to indicate how effective the following management actions would be for restoring 
riparian areas and slopes:  
 No management 
 Fencing 
 Replanting 
 Diversification of existing planting 
 Pest and weed control  
The responses were measured on a 0-100% scale, where 0% meant ineffective and 100% 
completely effective. 
The results in Figure 4-23 show that the most effective management actions are perceived to 
be Pest and weed control, Fencing, diversification and Replanting. For riparian areas and 
slopes, the lowest effectiveness is associated with No management. This shows that the 
perception is that they are basically equal effective, apart from no- management. However, an 
interesting question is still why no-management seen to be effective? 
 
  
Figure 4-23: Mean management effectiveness of riparian areas and slope restoration 
(N=30) 
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If these introduced measures are seen as being effective, but are not notably done, maybe 
some type of external incentive would be useful. Therefore the effectiveness of external 
incentives to restore riparian areas and slopes was also explored. The participants were asked 
to indicate how effective the following incentive actions would be for restoring riparian areas 
and slopes: 
 Subsidies for restoration 
 Partnership with local bodies 
 Receiving external information  
The responses were measured on a 0-100% scale, where 0% meant ineffective and 100% 
completely effective. The results show that all three external incentives are perceived to be 
around 50 % effective (Figure 4-24). This indicates that external measures would be useful. 
 
 
Figure 4-24: Mean effectiveness of external influence for riparian areas and slope 
restoration (N=30) 
 
4.8 Summary 
Farmer characteristics, farm factors, and environmental stance measures influencing people‟s 
perceptions and attitudes discussed in Chapter 2 were explored through a survey of 
landowners in the Waimakariri District. The results showed the sample is representative in 
terms of land use. However, not in terms of property size distribution because properties of 
less than 50 ha are strongly under-represented and properties over 100-500 ha are over 
represented in the study compared to the District. Further breakdown of results for the three 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Subsidies External information Local partnership 
M
e
an
 e
ff
e
ct
iv
n
e
ss
 in
 %
 
Riparian areas Slopes 
  78 
main land uses (Lifestyle block, Beef & Sheep farming, and dairy farming) showed that the 
majority of woody vegetation areas are smaller than 2 ha and widespread on the property. 
Typical exotic woody vegetation areas were boundary lines and shelterbelts. Native woody 
vegetation was typically found along riparian areas and on slopes. Based on the conceptual 
model, a step-by-step selection in the linear regression model was created to show what 
factors influence planting potential. The analysis showed that several factors influence 
planting potential, including land use, age, VBS and education for all types of woody 
vegetation, while the planting intentions of native woody vegetation could not be predicted. 
The projection of woody vegetation area to the District level using land features only and not 
considering land use showed a potential increase of woody vegetation of approximately 3%. 
When land use was also incorporated into the projection, woody vegetation fell by around 
0.2% compared to current cover. This was due to the effect of dairy farmers.  
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     Chapter 5 
Discussion and Implications 
5.1 Introduction 
The study aimed to improve the understanding of landowners‟ perception and actions with 
regards to woody vegetation on their property. The aim was realised through: 
1. A survey of landowner attitudes and perceptions, farm and farmer characteristics, and 
woody vegetation patterns on farms;  
2. Exploring the potential to increase the woody vegetation cover area on individual 
properties; and 
3. Investigating the potential for native woody vegetation increase for the Waimakariri 
District.  
This chapter will bring the results together and discuss their meaning and implications. 
 
5.2 What Influences the Amount of Native Woody Vegetation? 
The results showed a correlation between planting behaviour and several factors in the 
conceptual model (Figure 2-4), including several farm factors and farmer characteristics. 
Farmer characteristics included age and environmental attitude, and farm factors included 
land use. The model developed in this study explains 37% of landowner planting behaviour 
while this indicates that other factors need to be explored. The result expands current 
knowledge around the research field on factors that influence planting behaviour.  
 
5.2.1 Farm Factors 
Farm factors played an influential role when trying to explore the influences on landowners‟ 
planting potential. A combination of several factors seems to have an effect on the woody 
vegetation cover. One of the factors that had an effect on the amount of woody vegetation 
cover was property size. For beef & sheep and lifestyle blocks, the larger the property, the 
higher the likelihood of people having or increasing woody vegetation cover, mostly with 
some form of woody vegetation. This finding conforms with findings from Australia and New 
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Zealand that larger property tended to have some less-productive land under forest, or some 
form of woody vegetation (Seabrook et al., 2008; Wilson, 1992). Dairy farms on the other 
hand seem to be an exception, where no matter what the property size was; the woody 
vegetation cover was always minimal. 
Land characteristics were another factor that had an effect on the woody vegetation cover. 
Beef & sheep farmers in the rolling hill country of the study have an overall higher woody 
vegetation cover. Locations such as watercourses and slopes are a typical feature on these 
properties and present a potential area for re- vegetation. This stands in contrast to the plains, 
which have smooth and flat contours and are often dominated by dairy farmers. These flat 
areas have good soil and land for agricultural production tends to be maximised here. The 
growing number of dairy operations in this topographic area typically means further clearing 
of woody vegetation to optimise land use and production (Avery, Wardle, & Collins, 2008; 
Fairweather et al., 2009; Fairweather & Keating, 1994; Jay, 2001).  
The positive effects of larger properties on woody vegetation cover found in this study also 
leads to reduced income dependency for the landowner and therefore a reduced need to clear. 
Therefore, more potentially productive land on beef & sheep farms was left under woody 
vegetation cover, or currently used land was seen as a potential to increase the amount of 
some form of woody cover. This finding conforms with the literature around woody 
vegetation presentence and property sizes (Pichon, 1997; Seabrook et al., 2008). Other studies 
found only weak effects of land size on planting behaviour (McDowell & Sparks, 1989). 
 
5.2.2 Farmer Characteristics 
Farmer characteristics also play an influential role when trying to explore farmer‟s planting 
behaviour. A combination of several factors, again, seems to have an effect on woody 
vegetation cover. Age and education seem to have an effect on the woody vegetation cover on 
properties. Increasing levels of education were linked to a larger amount of woody vegetation 
cover on a property. This is consistent with other international and national studies that found 
increasing level of education to play an influential role in landowners‟ behaviour and change 
within the agricultural landscape (Comer et al., 1999; Kristensen, Thenail, & Kristensen, 
2004; Wilson, 1992). European studies on biodiversity protection and enhancement schemes 
by farmers found that higher education levels were a significant factor that influenced 
participation (Siebert et al., 2006). The connection between higher education and associated 
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knowledge led to greater awareness, and was found to lead to more sustainable farming 
practices, including woody vegetation cover (McDowell & Sparks, 1989). 
The second farmer factor was age, which in this study, was positively related to increasing the 
proportion of general woody vegetation on the land but not with native woody vegetation. Its 
significance is also commonly found in other studies, where younger farmers were more 
likely to have native woody vegetation than farmers over 50 years old, who seemed less likely 
to have remnants or native bush (Comer et al., 1999; Jay, 2005). However, study findings 
from Siebert et al. (2010) on farmer behaviour in Germany found no influence of age on 
native woody vegetation at all. The results must be interpreted with caution because age does 
not seem to be a clear indicator, compared to other studies that have found varying influences. 
It may be the case that these variations are due to circumstance factors that were not explored 
or investigated in this study. 
 
5.2.3 Farmer Attitudes 
As hypothesised, positive environmental attitudes were found to influence woody vegetation 
cover or re-establishing woody vegetation. The results show a positive correlation with 
increasing environmental stance and an inclination to have and/or further establish woody 
vegetation on the property. This finding is supported by other studies that related positive 
environmental attitude with increased appreciation of amenity values, such as visual 
attractiveness and habitat provision, and ultimately into having and planting native woody 
vegetation themselves (Seabrook et al., 2008; Wilson, 1992). This is also reflected in research 
that conclude that humans have a preference to multi-dimensional, varying landscapes and 
covers (Junge et al., 2011; Nassauer, 1995; Seabrook et al., 2008; Swanwick, 2009; Watkins 
et al., 1996). Another interpretation of positive attitudes was that it may indicate “a lack of 
resource use interest”. This means that, even though people might have needed to earn more 
money, they did not want to because they preferred the lifestyle (Arjunan et al., 2006). This 
seems to be the case in this study, due to the clear indication of woody vegetation being used 
for the visual and recreational pleasure of Lifestyle block owners. The overall result shows a 
variety of attitudes of respondents, but positive attitude trends seem to be indicated in positive 
behaviour and are supported by literature. 
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5.2.4 Farm Types and Woody Vegetation Cover 
Three main farm types emerged from the analysis. Key statistics are summarised in Table 5-1. 
The first landowner type, „Lifestyle block owner‟, is characterised by several distinct factors, 
which were discussed earlier. The landowners‟ pro-environmental attitude is reflected by 
having a large part of the property under native woody vegetation cover. People in this group 
have usually a high education level (i.e. tertiary). Their overall focus on the land is the 
amenity value, non-materialistic with mostly non-commercial interests (possibly over 
generations). The potential and location of woody vegetation cover is up to 80%, including 
water bodies, slopes, boundary, shelter, and also areas on the property that are seen as 
unimportant.  
The second landowner type is „beef & sheep farmer‟, who holds a somewhat pro-
environmental attitude, but in combination with some commercial interest. The land use is 
mainly low intensity farming with a certain balance of production and nature. This is reflected 
in a large amount (up to 30%) under woody vegetation cover, preferably natives. This 
landowner type usually finished secondary school and has some form of farming education 
extension. Landowners indicate a close relationship with the land and land use. The potential 
and location of woody vegetation cover increase are areas with less production value such as 
water ways, slopes, shelterbelts, and boundary hedges. The typical areas of rolling foothills 
within the Waimakariri District add to the potential to increase woody vegetation cover on 
steep hillsides with erosion-prone areas. 
The third landowner type, „dairy farmer‟, has lower environmental attitudes. The land is their 
work and income. The close connection to the land use and production is also based on the 
utilitarian or practical approach with a management focus. The education level is lower than 
previous groups, with mostly a farming related education or secondary schooling. The area of 
woody vegetation cover on the property is smaller, with a maximum of 10% of the property, 
but future indications show a clear decrease to around 5-7%. This farming operation is usually 
found on flat areas with good and fertile soils. This seems to be likely to be the case for any 
farming operation on such land because the attributes of the land are conclusive to intensive 
development and use. 
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Table 5-1: Summary characteristics of the three farm types (N=30) 
 
Lifestyle block owner 
(N=9) 
Beef & Sheep farmer 
(N=17) 
Dairy farmer 
 (N=4) 
 Type 1 Type 2 Type 3 
Attitude 
VBS 4.3 3.5 2.5 
NEP 4.1/ (62.2) 3.5 / (53.2) 2.8 / (42.7) 
Average woody 
vegetation cover 
50% 30% 10% 
Average property 
size 
10-25 ha 200-400 ha 260 ha 
Income from farm 
0-30% 
Non-commercial 
50-70% 
75-100% 
commercial 
Land use low to non-intensive Low intensive farming 
high intensive pastoral 
farming 
Native woody 
vegetation on land 
yes yes Rare / no 
Generation 1.5 1.1 1.0 
Age 50 50 49 
Education Tertiary education 
Secondary education & 
Trade qualification 
Farming related 
education 
Land characteristics 
Throughout the District, 
in small blocks 
Rolling hill country, 
more rocks, gravel, 
gullies and slopes with 
watercourses 
Flat ground, good soil, 
fertile land 
(similar to crop 
farming) 
Woody vegetation 
cover potential over 
next 5 years 
Increase (~13%) Increase (up to 5%) Decrease (by 1 %) 
Locations for future 
woody vegetation 
cover 
Riparian, Slopes, 
unused land, low 
productivity, shelter, 
boundary 
Riparian, slopes, 
shelter, boundary 
Boundary or shelter  
 
However, with a small sample size, caution must be applied, as the findings may not be 
representative for farmers in the Waimakariri District, Canterbury, or even New Zealand. 
Aside from acknowledging this possible shortfall, the following section will address the 
second research question and discuss the potential to increase woody vegetation cover on the 
three individual landowner types.  
 
5.3 What is the Potential to Increase Woody Vegetation Cover on 
Individual Properties? 
The results have shown that there is a variation in the potential to increase woody vegetation 
cover on the properties in the study. Generally, the study area is known for its remnant native 
woody vegetation, especially on the foothills. Woody vegetation presents itself in a range of 
forms. Three of these forms are typical: (i) straight lines of shade and shelterbelts around and 
  84 
between paddocks; (ii) smaller groups of woody trees and bushes on wetlands and along 
wider riparian spots; and (iii) closed woody bush communities on slopes and erosion-prone 
hillsides with Manuka (Leptospermum scoparium) or Kanuka (Kunzea ericoides). The 
landscape is widely mixed with agricultural land use such as grazing and some cropping. 
Despite the result of low woody vegetation cover on a number of properties in this study, the 
visual image of the area is that it appeared to be quite vegetated. This conclusion is based on 
the insight derived through interviews with the landowners. Some farm types expressed a 
strong disagreement with particular land use types that aim for further clearing and 
streamlining the land for intensification purposes. Jenkins (1998) based this notion of change 
towards more pro-woody vegetation actions and positive proportion of native woody 
vegetation on a growing awareness of ecological and conservation values of native bush on 
farms. This notion seems to be consistent with the majority of respondents in the present 
study, particularly in types (i) and (ii). They had native woody vegetation present and a 
considerable amount of their property under cover of woody vegetation. This indicated that 
farm types, who have a low dependency on income from the land, focus on other benefits or 
objectives such as aesthetics and habitat. Aside from the general trend, the next section 
discusses the potential increase of woody vegetation cover area through the three previously 
introduced landowner types. 
 
5.3.1 Increasing Native Woody Vegetation Cover on Farm Types 
While a number of studies only hypothesised about potential implications of factors that 
influence peoples planting behaviour and attitudes towards native woody vegetation on the 
property, this study combined these two together with the landowner types. It considered 
current and future potential of woody vegetation cover, and, if applicable, native woody 
vegetation. While other studies focused on past behaviour (Seabrook et al., 2008; Wilson, 
1992), the present study focused on current and the anticipated future behaviour of 
landowners around woody vegetation cover and planting. 
As the results have shown, most woody vegetation areas are small (between 0-4 ha) and 
distributed throughout the property. The sizes are consistent with findings from the North 
Island, where farmers identified similar woody vegetation patterns (Jay, 2005). These small 
patches do not necessarily indicate a dislike of woody vegetation or natives in particular. In 
fact, one of the possible explanations for small patches could be the commercial need of the 
land or the difficulty of re-establishing native in once cleared land, or the slower growth rates 
  85 
of most native trees. Planting of natives therefore seems to have some correlation to present 
occurrence to woody vegetation cover areas throughout the properties. This finding is 
consistent with other research that considered remnant woody vegetation to be a valuable 
indicator for predicting future behaviour of landowners and native woody vegetation 
(Benjamin et al., 2008; Jay, 2005; Seabrook et al., 2008; Wilson, 1992). There is still a large 
proportion of vegetated areas covered in exotic species and will continue to stay and be used 
that way, partially for economic or utilitarian reasons. Reasons such as faster growth than 
natives, or better shelter attributes, confer with the literature on simple economic and practical 
preference of exotic shelterbelts in the current landscape (Wilson, 1992). 
In reality, there is a continuum of behaviour from one extreme to the other regarding the use 
of woody vegetation on the property. This approach of grouping respondents into the typical 
farm types was aimed to extend current research with the future potential dimension through 
insights of woody vegetation usage and cover (Table 5-1). Therefore, the following discussion 
on the potential to increase woody vegetation cover relates back to these farm types. 
5.3.1.1 Lifestyle Block  
A typical lifestyle property shows the largest potential of native woody vegetation cover on 
private land. The overall cover and future potential showed that the property type is well 
covered (Table 5-1). The driver seems to be the enjoyment of non-economic goods, such as 
the visual aesthetics and the pleasure of caring for the environment, and feeling as though the 
farmer is „doing their part‟. Findings from the Catlin District were similar, showing that 
increased leisure activities are positively correlated with higher preference for native woody 
vegetation and its conservation (Wilson, 1992). However, a small potential to increase the 
amount of native woody vegetation on lifestyle block properties was identified in the 
reduction of exotics in boundary hedges and as shelterbelts. The conversion of these exotic 
woody vegetation features (boundaries, shelterbelts) into native woody vegetation features 
could happen over the next generation (30 years), through replacing current plantings with 
native woody vegetation and aiming towards 100% native woody vegetation on the property. 
Barriers for this realisation might be time and/or financial investment, because property 
owners need to earn their living somewhere else off the land. These findings are similar to 
other findings around potential increase of native woody vegetation on private land (Cocklin 
& Doorman, 1994; Erickson et al., 2002; Rodney District Council, 2009). Drivers for farmer 
actions and ownership in these studies were the aesthetic pleasure and the idea to conserve 
local woody vegetation. While this type of property owner has a large amount of their 
property under woody vegetation cover, their overall impact is relatively minor, due to the 
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small property size. This means the potential is high on the property, but with a generally 
small effect. 
5.3.1.2 Beef & Sheep Farm 
Beef & sheep farmers have a relatively smaller amount of woody vegetation cover on their 
property. The average woody vegetation cover is around 20% of their property, with some 
focus on riparian areas and slopes (and to some extent, shelterbelts). Indications from the 
survey on increasing native woody vegetation cover in the future showed clearly that most 
farmers were aiming for an increase. A major driver was the perceived amenity aspects, 
particularly for native woody vegetation cover. The factors of birdlife and habitat were 
additional drivers. This finding is similar to other literature (Olenick et al., 2005; Wilson, 
1992). Apart from simple amenity values around the potential increase, some owners were 
also considering the functionality of woody vegetation, such as shelterbelts and carbon sinks. 
This could lead to the conclusion that the majority of native bush on the individual private 
properties and in the Waimakariri District may only exist to the present because it was, and is 
seen, as a worthwhile amenity value. The result is a mixed landscape of agricultural 
production, with woody vegetation areas distributed throughout to provide a sufficient 
balance between economic and non-commercial interests and a heterogeneous landscape 
(Junge, Jacot, Bosshard, & Lindemann-Matthies, 2009; Junge et al., 2011).  
The focus for future increase on beef & sheep farms should lie on the landscape aspect of the 
property or, more precisely, on the topographic features that are difficult to farm and represent 
rather marginal use. This is the indication from the beef & sheep farmers, as well as from their 
topographic location within the District, which shows a positive correlation between native 
woody vegetation cover increase and areas such as water bodies or steep slope re- vegetation. 
These findings are supported by findings from other studies in New Zealand where difficult 
topography was a strong reason for retaining bush (Jay, 2001, 2005). Practical information 
examples on how and what to do on such areas are widely available today (e.g. Environment 
Canterbury, 2005; Mead, 2003; Mead et al., 2004; New South Wales National Parks and 
Wildlife Service, 1999). These findings support the future approach of specifically targeting 
this type of landowner and locations to assess the potential of increased native woody 
vegetation. 
5.3.1.3  Dairy Farm 
This farm type stands out in terms of low woody vegetation cover, and very little to no native 
woody vegetation at all on the property. The strong focus on the commercial side of 
production seemed to be accompanied by the minimal and predominantly exotic woody 
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vegetation. This farmer type indicated lower levels of environmental stance, compared to the 
previous two types, and a strong economic production focus over benefits from native woody 
vegetation. Wilson (1992) showed that landowners with less botanical or environmental 
interest prefer exotic trees. This stands in line with the indicated “barrier” of losing production 
land (apart from establishment cost), and the fear of pest and weed, which were minor 
barriers. In short, dairy farmers show a low commitment to having woody vegetation cover, 
and particularly, native woody vegetation. Findings from this study coincide with Jay‟s 
(2005) results on dairy farmers in the Waikato and clearly show that farmers with low to no 
native bush have low level of appreciation around benefits or protection of woody vegetation. 
The challenge of these attitudes results so far in a small potential to increase woody 
vegetation cover. The strong commercial focus overlays all actions, and is in line with reports 
on dairy farmers and the evidence for primarily economic-driven behaviour (Durpoix, 2010; 
Jay, 2005). Behaviour like that is described as an “opposer type”, with a perception of woody 
vegetation as “untidy [... and…] waste of productive land” (Jay, 2005, p. 25). This is a major 
barrier towards increasing the potential, and little is known as to how to convert this negative 
trend to native woody vegetation. Using legislative powers and putting regulations in place 
are steps that can lead to change, which would force a change in behaviour through a top-
down approach. Several guides provide solutions to maintaining agricultural production and, 
at the same time, increasing biodiversity on the property by using marginal land with less 
production value (Dodd & Ritchie, 2007; Environment Canterbury, 2005). 
5.3.1.4 Summary 
This section of the discussion concludes that the largest potential to increase native woody 
vegetation cover on individual private land is found on beef & sheep farms. This was due to a 
number of factors such as topography and farming approach, as well as education and 
environmental attitude. While lifestyle block owners need little change, they should be 
encouraged to work with native woody vegetation. In contrast, dairy farmers might need to be 
regulated to change certain behaviours to increase woody vegetation cover. The next section 
uses these insights, considers this potential, and looks at the actual impact of the three land 
user types, their share of the total area, and amount of woody vegetation cover in the District. 
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5.4 Potential Impact on Native Woody Vegetation Increase for the 
District 
The projection of the potential locations of woody vegetation cover to the District level 
showed a potential increase throughout the study area. Surprisingly, the results of the spatial 
illustrations showed a potential overall increase of around 3% of the total area in native 
woody vegetation cover. The locations resulting from the survey were limited by the 
availability of suitable data to analyse in ArcGIS, and this resulted in the use of only 
boundary lines, shelterbelts, and water bodies. This result, although seeming to be small, is 
most likely at the lower end of the potential for re- vegetation due to the inability to project 
several other identified areas. Although land use has shown to have an effect on the potential 
throughout the district, overall results still suggest an increase, and does not look substantial 
enough for maintaining or rejecting of external influence (regulations) to increase woody 
vegetation cover. The analysis of the potential showed that the idea of having compulsory 
riparian planting throughout a district would lead to an extensive and continuous network 
throughout the whole Waimakariri District. This does point towards a more holistic 
ecosystem approach, which might be necessary to connect current remnant woody vegetation 
patches. 
While beef & sheep farmers may represent a large percentage of the land, which clearly 
seems to be accompanied by some degree of woody vegetation, the difference of the three 
types is not always linked to the presence of native woody vegetation, but also in the 
individual farming philosophy. Some beef & sheep farmers seem to farm and work with the 
real abilities of the land and stock, respect topographic sensibility, and aim for a balance 
between the environment and agriculture production. Other landowners farm and perceive the 
land simply as a variable within production. The earlier named beef & sheep farmers 
described farmers who show a clear commitment to the land both as home, business, and 
income source. The other extreme, dairy farmers, tends to focus mainly on business derived 
from the land. Linking this rough definition with the classifications in  
Table 5-1 would mean that lifestyle block owners and beef & sheep farmers would fall into 
the category of farming to the abilities of the land, which would have a positive impact on the 
district. This impact could stem from better understanding of the land abilities, leading to take 
marginal or difficult farming areas of the property out of production and have some form of 
woody vegetation cover. But dairy farming tends to intensify their land use and convert more 
land for production. Depending on the ownership structure in the District, this could have a 
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negative impact on the woody vegetation cover of the district, especially if further clearing is 
anticipated. 
The exploration on impacts of native woody vegetation cover on the land was not part of this 
study. Therefore, the potential increase of woody vegetation on a large proportion of the 
District could only be hypothesised. A literature summary on the effect of nature conservation 
on ecosystem service provision showed a number of possible impacts (for extensive literature 
review see McAlpine & Wotton, 2009). Selecting singular impacts that are particularly 
relevant is difficult, because they are closely interlinked. It is certain however, that woody 
vegetation, and especially native woody vegetation, will have an overall positive impact on 
the district‟s environment. The literature showed that there are numerous effects that existing 
woody vegetation provides, such as water storage, water flow, pollination, erosion control, 
and aesthetic (McAlpine & Wotton, 2009; Millennium Ecosystem Assessment, 2005). While 
the science is not fully established for the examples in the New Zealand context, the 2005 
Millennium Ecosystem Assessment describes woody vegetation to be a key part in the 
provision to obtain the benefits from the environment. The last point about the environment 
and the importance of biodiversity related back to Chapter 1 (Introduction). The role of the 
environment and biodiversity is stated in the Millennium Ecosystem Assessment (2005), and 
shows the importance for pollination, seed dispersal, carbon sequestration, agricultural pest 
and disease control, and human health regulation. These examples are frequently affected by 
the change of biodiversity, which, in turn, is affecting primary production, and hence farmer‟s 
livelihood. Understanding this complex environment, where woody vegetation and 
landowners are just two players out of many, is important in order to have a positive impact 
on the District‟s natural environment. 
 
5.5 Limitations 
As in most, research experiments, there are limits that have become evident all the way 
through this exploratory study. Therefore, the following subsection will endeavour to explain 
the elements of limitation on this study, with regards to sample size, sample, location, and the 
methodology. 
Few studies have attempted a visual projection of woody vegetation increase and social-
demographics to generate a scenario for a district. Hence, the results of this study can only be 
seen as an exploratory approach that needs to be repeated and refined as an important issue 
for future research. 
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While the sample size of 30 participants can be seen as critical or too small, the results 
provide a useful starting point for further investigations. Therefore, the results should be 
treated carefully and not overstated; conclusions should not be drawn about the other farmers 
in the District, or even generalised for New Zealand. However, the findings, especially on the 
farmer characteristics and farm factors, indicated to be somewhat representative and 
comparable with other studies. Therefore, the assumption could be made that they bear some 
kind of validity. This could indicate that larger samples may not always be necessary, 
considering that the study was based on 30 respondents, and had similar results for the 
examined variables. 
A mentionable weakness of the study is its sample. Although the aim was to have a balanced 
sample of a range of landowner types and locations, the study was highly dependent on 
individuals‟ interest in participating and time availability at the time of the survey. The low 
rate of certain farmer groups, such as those in horticulture, deer farming, forestry, and dairy, 
reduced the ability to generate more statistically significant results. The wariness of 
participants towards scientific research and native woody vegetation, in particular, seem to 
influence potential participants and the openness of response. A possible issue within the 
sample could be that respondents were biased towards the more environmentally minded 
landowners, and this would show a more „green tinted‟ overall result. 
Another factor that limits this research is the selected location, which is limited to only the 
Waimakariri District. Due to financial, time and travel conditions within a Master‟s thesis, 
only a small area close to the University and the researcher‟s residence was possible. 
Furthermore, the study area had to cover a range of topographic and landscape attributes to 
cater for a stratified random sample.  
A limiting factor for the VBS score is the way it was defined only around positive effects of 
native woody vegetation. Therefore, future use and further development should consider 
widening the score and include positive as well as negative effects such as loss of production 
area for example. 
The last element of limitation is the method applied. The approach of contacting people by 
telephone and asking if they are willing to participate in this study can lead to bias of 
participants. Once they received the postal questionnaire, people could again not be interested 
or wary about the topic of native woody vegetation and potential fear about confidentiality of 
the data. Several people indicated this when spoken to on the telephone. A few people 
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cancelled their participation; some of the reasons being not wanting the council getting hold 
of the data and following up particular issues on their property in regards to compliance. 
The use of a questionnaire for the first part of the survey, which explores partially socio-
demographic data and generating scores about attitudes and perception, may reduce the depth 
and validity of the scores. To overcome this issue, respondents were allowed time and space 
to voice any concerns or thoughts that may not have been addressed in the survey. Overall, 
none of the respondents voiced concerns as such but rather expressed these in the responses in 
the questionnaire. 
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     Chapter 6 
Conclusion 
Native woody vegetation is an important component of New Zealand‟s landscape, yet its 
quality and quantity is already heavily diminished and continues to decrease. This can best be 
seen in a number of ways in New Zealand: the decline in biodiversity, the number of 
threatened flora and fauna, and the remnants of native woody vegetation in the low-lying 
agricultural areas. One of the main threats to native woody vegetation in this country is the 
continuing conversion and intensification of land use. The Waimakariri District in 
Canterbury, New Zealand, is a typical example of such processes. A response that has 
emerged to combat further clearing of remnant native woody vegetation is community 
projects throughout the district on public land. Although this is not a new phenomenon, the 
community projects are only able to make little progress because of limited public land and 
funding. Therefore, it is important to explore the potential to increase native woody vegetation 
on private land with the landowners.  
The survey data was gathered through a two-stage survey which included a postal 
questionnaire and onsite interviews with participants in the Waimakariri District. A stratified 
random sample was used to cover the District‟s main land uses (Dairy, Beef & sheep, 
Lifestyle block), topography, and characteristics (remnant native woody vegetation, 
occurrence of waterways). The response rate was 30%, with the sample representing three of 
the four major land users, as no crop farmers took part. The final sample of respondents 
tended towards beef & sheep farmers, who play a major role in the District‟s land use. 
Environmental attitude, combined with farm factors and farmer characteristics, were 
measured in regards to woody vegetation and the potential to increase/decrease over the next 
5 years based on landscape characteristics.  
The first research question aimed to explore landowner‟s characteristics, attitudes and 
perceptions, and native woody vegetation patterns. The study findings support findings of 
previous New Zealand and Australian case studies (Jay, 2005; Seabrook et al., 2008; Wilson, 
1992), which suggested that farm factors and farmer characteristics have effect on woody 
vegetation cover and landowners‟ planting behaviour. This can be seen in the linear 
regression that was able to account for around 37% of farmers land potential in regards to 
woody vegetation. Overall, the identified factors provided an insight on land owners‟ 
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behaviour and three clearly distinct farm types emerged: lifestyle block, beef & sheep farm, 
and dairy farm. 
The second research question investigated the potential of increased woody vegetation cover 
on individual properties, and the results showed mixed potential of woody vegetation cover 
within the three typical farm types. The findings, nevertheless, do indicate that beef & sheep 
farmers showed great potential with little encouragement. Both topography and farming 
approach of these landowners showed a potential for the combination of agriculture and 
native woody vegetation cover. The other two groups are very different; while the lifestyle 
block owners do not need to change; dairy farmers demonstrated little interest in native 
woody vegetation because with their production-focused approach, woody vegetation does 
play an important role but has a rather negative effect (competition for productive land) on 
woody vegetation would have a negative impact on returns. 
The third research question aimed to explore the impact of increased woody vegetation in the 
District. Resulting impact of an increase of native woody vegetation would lead to minor loss 
of production land and the creation of a district-wide woody vegetation network. Baseline 
information for riparian areas, shelterbelts, and boundary lines provided an estimated increase 
of 3% more native woody vegetation District-wide. This may likely be underestimated, 
because a number of survey locations for native woody vegetation increase could not be 
analysed spatially due to the lack of suitable data sets; however, it still provided a number to 
work from. The incorporation of land use into the prediction had only minor effects on the 
overall woody vegetation cover. However, if current land use trends continue, such as 
clearing and intensification of pastoral farming, the negative impact on the environment might 
be stronger. 
This shows that increasing native woody vegetation on a landscape scale in the Waimakariri 
District, although hypothetically, has a long-term impact, and the benefits that it will provide 
can take some time to become evident for the landowner as well as the community. Certain 
woody vegetation areas, such as riparian areas and wetlands, might recover quickly once they 
are fenced off and replanted. However, others, such as eroded sites on steep slopes or 
marginal land, will take longer. 
Using the insights from the study does aspire to a more integrated landscape approach that 
could be based on sustainable use and may include conservation. This approach would not 
discount the value of agriculture for the owner, but would focus on the links between 
production, habitat and opportunities woody vegetation could provide. This integrated 
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approach would lead to room for ecological functions and flow, including people and the 
environment.  
6.1 Scope for Future Research 
This thesis has highlighted a number of areas that need further research: 
A study into the motivations and reasons for landowners fencing off and re-planting riparian 
areas could be undertaken. Within this, it should be explored as to what the benefits are that 
landowners perceive to gain from such replanting. Such explorations would be useful to 
facilitate future actions and improve the selection of areas and landowners. 
Another study should aim to extend and provide in-depth information on the differences 
between the land users, especially for native woody vegetation. Such a study would improve 
the understanding on what influences decisions around native woody vegetation. The aim for 
knowledge within this area could be crucial to halt the continuous conversion and clearing. 
The importance of native woody vegetation for New Zealand is unchallenged and could 
support targeting the major landowners, as well as would provide baseline information for 
policy makers and councils.  
To be able to make a clear decision on the influence of demographics, further research should 
follow up the trends and farm ownership development. 
Due to the absence of monetary values for woody vegetation on private land, the Emissions 
Trading Scheme (ETS) could be seen as a positive outlook for the district, and as an incentive 
for some farmers that might not change their behaviour for the sake of woody vegetation but 
possibly for the commercial effect of it. This could be followed up by a study that explores 
the options around the different landowners and the individual motives for uptake or refusal 
of ETS. 
If conservation outcomes alongside agriculture are desired, one could postulate a number of 
studies to be done, such as habitat modification, farm input, and predator alterations. If 
management actions are taken, the actions need to combine the farm level with an 
understanding of landscape scale processes. Because these actions usually affect production 
as well as woody vegetation viability and habitats, and hint to a need for cooperation and 
coordination of the management of private landowners and the regulatory authorities. 
The analysis showed that the scales that were used to explore people‟s environmental stance 
showed two results. VBS was suitable to predict woody vegetation behaviour but was not 
suitable to predict farmers‟ behaviour in regards to native woody vegetation. However, when 
  95 
used in combination with farm and farmer factors, the results indicate farmers planting 
potential. While this was the case for woody vegetation in general, the study failed to predict 
farmers‟ planting potential, particularly native woody vegetation, on the properties. This 
shows a lack of knowledge, and should be explored to possibly generate a questionnaire-like 
tool to have a quick assessment of landowners‟ stance that enables a more personal support. 
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     Appendix A  
Survey 
A.1 Ethics approval 
 
  105 
A.2 Consent form 
 
 
Consent Form 
 
I am aged 18 years and over. I have read and understood the description of the perception 
and attitude towards native woody vegetation survey. On this basis, I agree to participate in 
the project which involves a questionnaire and a follow-up interview, and consent to 
publication of the results of the project with the understanding that my anonymity will be 
preserved. I understand, also, that any information I have provided to the interviewer may be 
withdrawn by me prior to 30 November 2010. To do this I would contact the researcher or his 
supervisor and provide the code number on the information sheet given to me by the 
researcher. The contact details of the researcher and his supervisors have been provided to 
me. 
 
 
 
I agree to be part of this research study. 
____________________________________________ 
Participants Name (Printed Name) 
 
__________________________________________________/_____/___________________
_ 
Participants Signature Date 
 
 
Researcher contact information: 
Johannes Welsch 
 
Supervisor contact information: 
Hugh Bigsby 
 
 
 
  
  106 
A.3 Questionnaire 
 
 
 
Landowner Perception Survey 
Canterbury 2010 
 
 
 
 
 
Dear Landowner, 
 
I would like to invite you to participate in this survey of perceptions and attitudes towards 
native woody vegetation. This survey is part of research for my Master's thesis and has been 
reviewed and approved by the Lincoln University Human Ethics Committee. Your 
participation is entirely voluntary and you may skip any questions or decide to end your 
participation at any stage.  
This research explores the potential for increasing environmental benefits such as habitat, 
erosion control and water storage from private land by establishing native woody vegetation. 
The outcome from this research will help to determine whether the area of native woody 
vegetation on private land in Canterbury can be increased and how. Your help would be 
greatly appreciated. 
Participation in this project will involve this survey and a follow up interview about one week 
later. The survey will take around 15 minutes and the interview approximately one hour.  
I will call you in the next few weeks to ask if you are willing to assist with the second stage of 
the project, which involves an interview. If you are willing to proceed with an interview, I can 
collect the completed survey at that time. Interviews will be conducted between October and 
December. I will call you in the next few weeks to arrange a convenient appointment. Please 
do not hesitate to contact me on the telephone number listed above if you wish to obtain more 
information. 
Your sincerely, 
Johannes Welsch
Johannes Welsch 
Masters Student 
Lincoln University 
Faculty of Commerce  
PO Box 84 
Lincoln University 7647 
Christchurch, NZ 
 
Hugh Bigsby 
Faculty of Commerce  
PO Box 84 
Lincoln University 7647 
Christchurch, NZ 
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This section contains a number of questions regarding your property. For each question, 
please mark your answer(s) in the box.  
 
 
  What sort of production or activities are you involved in on this property? (Tick all 
that apply) 
 
□ Beef cattle 
□ Sheep 
□ Dairy 
□ Cropping 
□ Horticulture 
□ Forest Plantation 
□ other, please specify: _________________________ 
 
  What percentage of your total household income do you generate from your 
property? 
 
__________ % 
 
  Please indicate the size for your property? 
 
__________ ha 
 
  For the land that you own, which of the following best describes the ownership of 
your land? (Tick all that apply) 
 
□ Sole proprietor 
□ Family partnership 
□ Public company 
□ Other, please specify: _____________________ 
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Please use the following definition of native woody vegetation when answering the 
questions below: 
Native woody vegetation refers to trees and understory plants comprising mainly indigenous 
or native species that grow naturally in this region and climate.  
 
  Please indicate your level of agreement with each of the following statements 
about MAINTAINING the current area of native woody vegetation on your 
property? (Tick one for each statement) 
 
□ Is not applicable for this property (I don’t have native woody vegetation on my property) 
 
Maintaining the current area of 
native woody vegetation ... Strongly 
Agree 
Agree 
Neither 
agree 
nor 
disagree 
Disagree 
Strongly 
Disagree 
Generates more benefits than costs □ □ □ □ □ 
Does not interfere with my other 
land uses 
□ □ □ □ □ 
Requires knowledge that I don’t 
have 
□ □ □ □ □ 
Does not take up much time □ □ □ □ □ 
Leads to increasing cooperation 
with environmental groups (ie. 
Landcare, farmer groups)  
□ □ □ □ □ 
Leads to increasing cooperation 
with the regional and/or district 
council 
□ □ □ □ □ 
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  Please indicate your level of agreement with each of the following statements 
about INCREASING native woody vegetation on your property? (Tick one for each 
statement) 
 
 
Increasing the current area of 
native woody vegetation would... Strongly 
Agree 
Agree 
Neither 
agree 
nor 
disagree 
Disagree 
Strongly 
Disagree 
Generate more benefits than costs □ □ □ □ □ 
Not interfere with my other land 
uses 
□ □ □ □ □ 
Require knowledge that I don’t have □ □ □ □ □ 
Not take up much time □ □ □ □ □ 
Lead to increasing cooperation with 
environmental groups (ie. Landcare, 
farmer groups) 
□ □ □ □ □ 
Lead to increasing cooperation with 
the district council and/or regional 
council 
□ □ □ □ □ 
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  In your opinion, what are the benefits from native woody vegetation on your 
property?  
(Tick one for each option) 
Benefit of native woody vegetation is 
that it... 
 
Strongly 
Agree 
Agree 
Neither 
agree 
nor 
disagree 
Disagree 
Strongly 
Disagree 
Provides shelter for livestock □ □ □ □ □ 
Prevents soil erosion by wind/water □ □ □ □ □ 
Provides habitat for native wildlife □ □ □ □ □ 
Covers unproductive land □ □ □ □ □ 
Shelters crops □ □ □ □ □ 
Is visually attractive □ □ □ □ □ 
Is a source of income  □ □ □ □ □ 
Increases the financial value of my 
property 
□ □ □ □ □ 
Provides an opportunity for bird 
watching 
□ □ □ □ □ 
Has scientific/educational value □ □ □ □ □ 
Contributes to national heritage □ □ □ □ □ 
Other (Please specify): 
 
 
 
□ □ □ □ □ 
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  Please indicate your level of agreement with each of the following statements. 
(Tick ONE number each) 
 Strongly 
Agree 
Mildly 
Agree 
Unsure 
Mildly 
Disagree 
Strongly 
Disagree 
Don’t 
Know 
We are approaching the limit of the 
number of people the earth can 
support 
□ □ □ □ □ □ 
Humans have the right to modify the 
natural environment to suit their 
needs 
□ □ □ □ □ □ 
When humans interfere with nature 
it often produces disastrous 
consequences 
□ □ □ □ □ □ 
Human ingenuity will ensure that we 
do NOT make the earth un-liveable 
□ □ □ □ □ □ 
Humans are severely abusing the 
environment 
□ □ □ □ □ □ 
The earth has plenty of natural 
resources if we just learn how to 
develop them 
□ □ □ □ □ □ 
Plants and animals have as much 
right as humans to exist  
□ □ □ □ □ □ 
The balance of nature is strong 
enough to cope with the impacts of 
modern industrial nations 
□ □ □ □ □ □ 
Despite our special abilities humans 
are still subject to the laws of nature 
□ □ □ □ □ □ 
The so-called "ecological crisis" facing 
humankind has been greatly 
exaggerated 
□ □ □ □ □ □ 
The earth is like a spaceship with 
very limited room and resources 
□ □ □ □ □ □ 
Humans were meant to rule over the 
rest of nature 
□ □ □ □ □ □ 
The balance of nature is very delicate 
and easily upset 
□ □ □ □ □ □ 
Humans will eventually learn enough 
about how nature works to be able 
to control it 
□ □ □ □ □ □ 
If things continue on their present 
course, we will soon experience a 
major ecological catastrophe 
□ □ □ □ □ □ 
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 What type of land is best suited for the protection of native woody vegetation? 
(Tick one) 
 
□ Public reserves 
□ Private land 
□ Both public reserves and private land 
  Please indicate your KNOWLEDGE on each of the following. (Tick one for each 
option) 
I have a good understanding of … 
Very 
good 
Good Adequate Minimal None 
Wind erosion processes and prevention □ □ □ □ □ 
Water erosion processes and prevention □ □ □ □ □ 
Wildlife habitat needs □ □ □ □ □ 
Effects of windbreaks on stock and/or crops □ □ □ □ □ 
Scientific use of native plants □ □ □ □ □ 
The income potential from native trees □ □ □ □ □ 
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  Please indicate your opinion about the CONDITION of each of the following in 
Canterbury. Tick one for each option. 
 
Very good  = Far exceeds what is needed to maintain area, function and/or form 
Good  = Exceeds what is needed to maintain area, function and/or form 
Adequate = Barely meets what is needed to maintain its function & is static in terms of area and/or 
condition 
Bad  = Does not meet what is required to maintain its function & decreasing slowly in size and 
condition 
Very Bad = Is not at all able to maintain its function, rapid decreasing size and in poor condition 
The condition of Canterbury’s... Very 
good 
Good Adequate Bad 
Very 
bad 
Native forest is □ □ □ □ □ 
River bank woody vegetation is □ □ □ □ □ 
Native Woody vegetation on public 
land is 
□ □ □ □ □ 
Native woody vegetation on private 
land is 
□ □ □ □ □ 
Native woody vegetation viability is □ □ □ □ □ 
Diversity of native plants is  □ □ □ □ □ 
Agricultural land productivity is □ □ □ □ □ 
Wildlife habitat is □ □ □ □ □ 
 
 Please indicate your opinion about the MANAGEMENT of each of the following in 
Canterbury? (Tick one for each option) 
 
Currently Canterbury’s ... 
Very well 
Managed 
Well 
Managed 
Adequately 
Managed 
Poorly 
Managed 
Extremely 
poorly 
Managed 
Native forest is □ □ □ □ □ 
River bank woody vegetation is □ □ □ □ □ 
Native Woody vegetation on public 
land is 
□ □ □ □ □ 
Native woody vegetation on private □ □ □ □ □ 
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land is 
Native woody vegetation viability is □ □ □ □ □ 
Diversity of native plants is  □ □ □ □ □ 
Agricultural land productivity is □ □ □ □ □ 
Wildlife habitat is □ □ □ □ □ 
 
  
  115 
 
 Please indicate what you think are the THREE main causes of damage or loss for 
each type of environment in Canterbury’s landscape (on the left side) (Tick up to 3 
causes for each row across the page) 
 Is caused by ... 
Damage or loss to ... P
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Native forest  □ □ □ □ □ □ □ □ □ □ □ □ 
River bank woody vegetation  □ □ □ □ □ □ □ □ □ □ □ □ 
Native woody vegetation on 
private land  
□ □ □ □ □ □ □ □ □ □ □ □ 
Native woody vegetation 
viability 
□ □ □ □ □ □ □ □ □ □ □ □ 
Diversity of native plants  □ □ □ □ □ □ □ □ □ □ □ □ 
Productivity of agricultural 
land  
□ □ □ □ □ □ □ □ □ □ □ □ 
Quality of wildlife habitat  □ □ □ □ □ □ □ □ □ □ □ □ 
Native Woody vegetation on 
public land  
□ □ □ □ □ □ □ □ □ □ □ □ 
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Please rank the next two questions on a percentage scale by placing an X to indicate your 
opinion of the effectiveness of each of the following: 
Example: 
 100%   75% 50% 25% 0% 
Providing shade for stock 
    
    
 
 
  How effective do you think each of the following actions for river bank restoration 
are (riparian areas)? 
□ Is not applicable for this property (I don’t have a river or creek on my property) 
 
 Very 
Effective 
   Very 
Ineffective 
 100%   75% 50% 25% 0% 
No management of remnant woody 
vegetation 
(Leave it alone) 
    
    
 
Subsidies for restoration 
    
    
 
Fencing 
    
    
 
Replanting with native plants 
    
    
 
Diversification of woody vegetation 
    
    
 
Pest and weed control 
    
    
 
Creating partnerships with local 
bodies  for general restoration 
    
    
 
Receiving information about 
different management options 
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 How effective do you think each of the following actions for restoring native bush 
on slopes 
or hillsides are?  
□ Is not applicable for this property (I don’t have slopes or hillsides on my property) 
 
 Very Effective    Very 
Ineffective 
 100%   75% 50% 25% 0% 
No management of remnant 
woody vegetation 
(Leave it alone) 
    
    
 
Subsidies for restoration 
    
    
 
Fencing 
    
    
 
Replanting with natives 
    
    
 
Diversification of woody 
vegetation 
    
    
 
Pest and weed control 
    
    
 
Creating partnerships with 
local bodies for general 
restoration 
    
    
 
Receiving information about 
different management options 
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This section contains several personal questions. Please mark your answer for each 
question in the box. 
 
 
 Please indicate if you are male or female by ticking the appropriate box.  
 
□ Male   □ Female 
 
 
 Please indicate your age group: 
 
□ < 30 years □ 31-40 □ 41-50  □ 51-60 □ 61-70 □ Over 70 
 
 
 What is your ethnicity (You may check more than one box): 
 
□ Asian □ European □ Pacific  □ Maori  □ Pakeha □ 
Other_________ 
 
 
 Please indicate your highest completed level of education: 
 
□ Primary School  □ Secondary School   □Vocational Trade 
□ Undergraduate  □ Postgraduate  □ Other: _________ 
 
 
 Please indicate whether you have undertaken training/extension programs related 
to land management issues in the last 5 years? (if yes, please indicate the topic of 
training) 
 
□ No  □ Yes, Topic:________________________ 
 
 
 Are you a member of any farming or environmental organisation? (if so, please 
indicate the names(s) of organisation(s)) 
 
□ No  □ Yes, Name(s) ______________________ 
 
 
 
 Please indicate how many generations/years your family has been involved 
working/living/farming on this property? 
 
_________________ Generations 
 
_________________ Years 
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A.4 Interview 
Landowner Interview 
 
 What sort of woody vegetation can be found on your property? (Shelterbelt, 
riparian areas, exotic forest plantation,...) 
 
 
 Would you show me on the map where that woody vegetation/native woody 
vegetation can be found on your property? (boundary, riparian are, gullies, 
unproductive land, slopes, shelterbelts) 
 
 
 Do you see potential for new native woody vegetation on your property, and if so, 
where on your property do you see this woody vegetation being established? 
Which areas on your property would be suitable for native woody vegetation 
without excessive interference in your production? (Boundary fence, shelterbelt, 
unproductive land, gullies, slopes...) 
 
 
 
 Are there benefits or opportunities that native woody vegetation would provide on 
your property? 
 
 
 Are there problems that native woody vegetation would create on your property? 
 
 
 If you were considering managing existing native woody vegetation or establishing 
new areas, what would be your primary sources of help or information? 
 
 
Map of the property: Responses can be drawn into the property map and areas can 
be clarified with the participant. 
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A.5 Information sheet 
 
Landowner Perception Survey 2010 
Questionnaire & Interview 
Information Sheet 
Code Number__________________ 
 
I would like to invite you to participate in this survey of perceptions and attitudes towards native 
woody vegetation. This survey is part of research for my Master's thesis and has been reviewed and 
approved by the Lincoln University Human Ethics Committee. Your participation is entirely voluntary 
and you may skip any questions or decide to end your participation at any stage.  
This research explores landowners‟ perceptions of the environment and native woody vegetation as 
well as environmental attitudes towards native woody vegetation. Your participation will involve 
completing this questionnaire and a follow up interview about a week later, where you will be asked to 
answer a few questions about land use on your property. There are several benefits to this research, 
such as expanding the general knowledge in this research area that could open up dialogue and 
improve understanding between landowners, the public and public authorities.  
 
Please note that all information will be held in secure storage and your anonymity protected. No 
names from consent forms will be linked in any way with the questionnaire you have completed. 
Parts of the results may be published, but your anonymity will be preserved. The data will be used 
strictly for the research purposes outlined in this research information sheet. The data will be 
used only for the publication as a Master’s thesis. After the completion of the thesis all data will 
be destroyed. 
 
You may withdraw any information you have provided by contacting either me or my supervisor 
(Hugh Bigsby) before 30 November 2010 and quoting the code number at the top of this page. If you 
wish to maintain your anonymity while doing that, please do not give your name when contacting us 
and asking for your information to be withdrawn. Contact details of my supervisor and me is provided 
on this sheet. If you have any concerns about the conduct of this survey, please contact either me or 
my supervisor. 
This survey is to be completed by people aged 18 years and over who currently manage the property. 
If there is any question you find disturbing or do not want to answer, please leave it blank. For the best 
possible research results, please try to complete the survey in its entirety.  
It is with great appreciation that I thank you for your help with this research. 
 
Your sincerely 
 
 
Johannes Welsch 
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